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2110 ftii'al Var Utica* cGaonigneilc) 

1HE HIO-IA8TM MAGNETIC TltlO AT 1900 DETERMINED FROM 
HAGSAT DATA 

i>. A. Engel IBui l Ard utoraiorln, unlvenltr ol 
Cart' Idj*, Cuibrlag* C8J CE2, U.K.), R.H. E»i»« 

Data Iron l*a Hagiii ipicecralt lor Najecfc*r WW 
mriugn April W8D and Iron 91 obwrf JtorWk lor 1978 
through 1*12 are uttd to darlu* a Asian cal ijmonU 
■d<l*l fll iNa lartN’t win ugnrttc Meld and It* 
secular variation at apod 1980.0. He aodel 1| tall ad 
GS rc' 12/831 . Com tint caetMclanti are daiaralned 
through degree and order 13 and secular variation 
cotlMclania through digrae and order 10. H* first 
dagrae aitarnal lerai and corral Ponding Induced 

internal terns are given as a lunct Ion ol Dst • 
Rrailatnir/ Modeling using separate data sets at daun 
and d'jit local tiee tho.ad that tie *iik. data contain* 
a lubstantlal Maid contribution Iran tha equatorial 
electrolet current, tie Mnel data set uai tlrrelora 
sal acted Mrst Irca davn data and Han eug-ientad b/ 
dust data to achtava a go-id gee a repute data 

di tin out Ion lor each ol H»ee tine perlodat 

(1) Hover ber - tecenber, 1979; (2) January - Fetiruarr, 
1910; 13) March - April, - 1980. A correction for the 

tfiaet* ol the aauitarial electrolet «t aoollad to the 
dust deta util Iced, me solution Included calculation 
of Heed biases, or anoaaltei, for the observatory 
date. Although tlallar In ran, relpecti, GSrc(1Z/83> 


langth Kllae, {.a. calle or ralla, a* conlrneccd 
with a cone Inuun Incaiprocar Ion of cwo-dlnriii Inna I 
turbulanca. To accurately dated bo ranlon.il wind* 

end tluvae at the ice eurfeca, wind epted und 
leapereture dace thou Id bo avc-itRod over the d-vnlninl 
■atcicila longlh ecilo oithor with n in treble 1 1 no 
avatar* or epailel average. auch aa can be obtained 
by tcattcTonetrv, ar an oetlrato nl Iho novoecnlv 
variability should be evplic ttljr il.itod. It It elan 
numed that onhaaced vortical Ihn In Che r-crnnlc 
nltod layer occurs ac length ecaloe of nnwiplmrlf 
boundary lavar structures. 

IKeeeecala varlebllllv. colluler cnnvud Ion. clnuJ 
airaeia). 


Particles and Fields 


Ionosphere 


»iO-HI|-h I.Mllndv Innoaphvflc iurra»H 

KAATI1WABO I.J m fiTTfU HUM n MSI It "IM 


nR.rRvtn «r hiut . , 

I-. I. Bylhcow ."JISS 

Phyn I ct LahoMlnry. I nnel, H " TJ,U . oJ . | ||,wl* rJ 

An in I oner <<le„*/i» s « eacllwerd-dl laMM ^ f , )jl( 


An Interns liA.iAf,--! iiatnT'J* 

curt. i,l una Jeter iml by the HII.AT ■ . ,j 

IM1. II -at lorn led «l l* «**»■■ 1 I. 


i. .i-oyiiys. Hi't. , ra,icr A-.-'iJ" 


YltA Ionic lntaxettlonm tTropouphorlc l..n SnwfUwv.l 
FIRST HASS SKCnmnMC HFAMHDMn S OF ATMIbriltKI' 

WHS AT GROUND LEVFU 

H. D. Parkins IISD/UH/EK, Georgia IiimcIcuIO uf 
Technology , Atlanta. Georgia 10)121 and F. I.. Elaelr 
Naturally occurring positive and noQni Iv« Inna In the 
troposphere havo boan raaaa Host IT lad nc Napa I o lei And, 
Georgia and Me. Evane, Colorado. Thane ■oaaureuat . 
uara cade ac grauod level under a varlotv of uratlier 
conditions. Over the couraa of the expcrlnont, positive 
lane vora naan at cotta a 54. EG, SO, and 9( A1U, Hitt 


19(1, It was lorn led «l «'•" i, I"' 

liTRe-onn lo earlliward-f lowlnf c f" (nttsu a*" 

even Ing err lor. Thle euirtnl It l ™ ,j (l«i'l 

m ha rapurlrd Dial la fon»l»lenl .JJ™,, f,vi f-t 
tho real electron.. SlrullAncOU. „ «*«■ 

A1H laager ahnw Ihn I the 1*H , "* M ,lreitn 

•'ad wllliln llm .llffuea '“J"'! 1 « y,f laJI'f 1 ' 'j 


dad Wllliln dm dlffuee „ p,f ltH'1 , 'J 

noA ail reaienln In llie rang" 20 eV . lilt’ 

lnrr.es In Jn.n-or.1 flut *ree. - " „ flf 

tec ei.rl-' l.-O.M , T ^j £ \? rt* 

raeulte In e p.rnillanl "* ” 2 "jj® < T p)l l« *** 


raeulte In e p.rnillanl ?« 

tntajtratad Po lernon eonduCtlrtlT r (. apes/h’- 
praarnca of a 


54 AMI la believed to be NH ♦■UHjO). In cho nagutlvo 
apectrun Iona warn ohearvad^at the oanaaa b2, and 125 


dll lire Treat ICRF 1980 bp 3,8 hi in the g. taro and 
sho.s i slightly negative B in the no^inern polar 


region as well as other dllltrincai In secular 
variation pattern. (Geowagnetlc Maid, Hagsai, 
spherical haraanlc aadell). 


J. usuphyl. Rea., II, Papar lUuviJ 


Meteorology 


AMI' end are believed to ba NO ", and NO " • (HNO.J . 

Several Iona which appear to Bo H-,0 cluRLorn of the 
above lone ware nleo obeervad. TTieao «rn the first 
caoeuroneotn of clia aasa Identity (l AMU resolution) of 
neturellv occurring tune In Che tropoapl.or* with iho 
etcepllon of a provloutt vaaeurnnent siadu In 1982 over a 
Hotted MIB range In an urban envlrotmenc lElaala, 

Int. J. Hjbu. Spec. Ion Pror . , V>, 119, 19831. Ion. 
that wore tlrtlMclallv prodi^ed’vere alsn studied and 
cusporo-J to tho ouch Ir.ngur lived nacurnl Ions, lions, 
trope spheric sanpllng, mann apaerr-snaerv) 

J. <;rop:t)i. Kos., n, Paptr 4l<0d7? 


praeence of a typical W. l .. jondvcll'l 1 ’ 11 
thla ehatp eradlant In the j-n.ity carl**)- 

ct.naltt.nl with the Infarra. high * B, ‘ T |t- tU ^ 
Noaiurenant of horlaoalal ion Mlr v g ich** R 1 * 111 
dtlft oeiar (mil) reveals etrond « ,, intiji* 

far . 10 kn on both »»d« f '^.^e.etef ■■ 
BlrValand currant. Tha WR •'* . . u, 

d.n.lty (n,) of - 2«10Vc« > ?,«» J -S 

parallel alaetren delft v,lotll f eleei" 1 ' j!jj 

V. n 1. -1ft L./e.c, re.ull n» l " 1 “ l lIon , a «' 

.? - 8.10W/C J eac. A flu. "^“h- 

oagnl tuile la eufflelaal I reoll 

cyclotron Th. V>“‘ V f ^,.n» «•'« ““ 1 

with an F- region Ion d * n '‘‘ r * crl t.rli M« ,1W 

ZrJ si: «y™orc- e “.«" • 


J. tioopliya. Rm. ( A, Paper 4AU?b2 
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Ilia Bound! rv layer ilructurre and procreaoe 
HFJOSftAlE VARIMlILITf IN MAPI HP HINDS AT HID- LATITUDE 
i. I. Overland I Pee If la Hirlno Envlianncntal laboratory. 
M1AA, T800 Sand faint Uav HE. BIN CI1700, Benltlo. 

WA. 9AI1S-O»;0). J. C. HI lam 
Hind data ucie e.-Mceird b> chr ROAR HP- 10 aircraft 
c-n low level (50 and SO nl, cruet And a long- Man-wind 
iratue of approx mate It ISO kn during the Siam Trane for 
nnJ PeapnnPr E- par leant I HIRER 1 In Novmber and Peraober 
1910. Ohx.it vad naasecale verier Iona In the Birina 
wind flrldu err rharectorltrd by the vrloelty 

borrelat Ivn caneor for three aliw-apharle raginani 
eluud el real . , -ran and cloird cellular convection, 
nnl i-tulionl al vain Hr advreunn. tha donlnam icala 

■if ■eaascalo llualujrlnn In ih* wind |i*|d nottul 

■e chr aeflit wind dlraellc-n In lha cate of cold 

e«n! IprntAl air fla.InR nver a weinar ocean, producing 
clrvl at reel a, via » k«. for thle cue* th B atandard 
dav las Ion In enmn cranifrr, which was calculated 
frott 2 bn lubttta of ih* (light track by the bulk 
aenidyniwlc Ml hod aliasing a conelenl drag coefficient. 

It 1JT of thr eysopllc-tcele IMG kryl Ml n. ^ 
dontnA'.l . acnle nf ■aeotcolc fluctoaU.ui (ar op.n 
cellular conwaccloa waa 82 b a tnS tor e |r lcd cal Rular 
convection wax 90. la. IT* tiandard devuilen ol 
opeoeAele nootniu. ttanefai (erelaa greater then 1 
km SonelRnc drgg coefflclm) far e 141 y. fUrnht ■ 
neck containing ball cell t,pee wai 241 *( the 
aenoptlcneaala neab. Tho war. air adtoctlon a... - 

had no naaaurabla atioecal* vertebllliy. 

Far each r«tto, t nddol nl she harlkoniil V,i«,i t . 
eerralilton teniae, which can be weed i„ aiclauta 
««‘.bllll„ i. lit, ad to . th. oU.rved ■ 
vatocMv ! core, atton t-.or vltb valoclty rodpon.ut 
asJ weather rbglna dependent oosflUlance. Tble^ general 


3170 Factlclua and Aerosol b 

DEHAVIGR OF T|1B ZCQAL MEAN AFROKiL EXTINCTION RATIO AND 
ITS RELATIONSHIP KITE «*»L MEAN TZHPfcRAT'JRR Ultna THE 
HUSTER 1978-1079 STRATO SPHERIC nAPHBW 
ri-tfuor Hang IlnatleuCo fer AmiRberlc Optics and 
Racota aonatng, p. o. Bon, P, HAMton, VA 2J6M.) „ 

H. p. HcC'.-rulck 

The behavior of tho aonnl oajn aaroaol ax t toot ion 
ralto In iho lemur au-atoaphora bear 75* and Iti reln- 
lUnehlp with Lha unal Been tattparature during the 
Oa nuacy-reDruaiY 1079 atrntaapharlo auddon wnnalng hava 
boon InvoaLlgotod blood on cha Htalllto eanaor RAH II 
IStrltoefdinria Aerosol Haamraieent) and auxiliary 
scicc-iologlcAl awaearaaonca. Th" rasulta indicate 
thol illetlnct char.joi in the tonal Boon oaioeol antlnc- 
tl ‘ M ' ‘* el w ocourrad during thla atratoapharlc sudden 
warning, m particular, the raeulte anew a concurrent 
r-pid l IK roots ol aeon aaroaol extlnotlcei ratio and 
Kan laapecatora freo February 17 to February 13. It 
la also found that bortxontal eddy transport dus to 
7 *■»•! “T h »w« PT«T«d « algnlE leant role In 

S^i^r ^ ,tem,Ii00 t ’ t “' -* » 


3580 Wave Propagation (fff JR? ^TJmuTetl l&l* 
UNlFORra.1 SPACED Pini)-ALIG«D J *.- ■ M 

8. H. Groas l Polytechnic luatUH"®*^ glT , l!» 
Long la land Canter, Route 110 « F Mil 

D. B. Muldrew (Comrainloarlone tlt( o KB 

DaparCMnC of Cofnimioo* • Gtt l, r tm4 ft* 1 


Department of Conaunioaf 
MP and IIP radio wav. ■^“S'SSSeIb. 11 ^ 
■I..ndx» rax often becoma tr«PP« » TljZxralv H 1 * 1 


MP and HP radio wave , ^-gcl* 

teundera can often been™* er4t>t T„“.«w«alT 
aligned lenient. Ion duet* rrac»* c>- , 

ly bale- th. 


ly balow the satellite. The raa ^ irae«‘‘. 
on lonogrus are called coufclnait trie al okl^F. 
number of caaoa.of crmbiaatlor.-aom pj«| 


number or caaaa.or com *” „ «udlH *“'in ,i 
with the ISIS cop.id. eOuD'iar. h „llkl^ , 

war old- and low-latltuia ' ,-gtea 

elnguishabU, nearlv. ualfo™ 1 / "SS-ggatlW 
ograu typical ol this W* .^.g T!^5^t»a*«*^ 
quancy range above 1 £1 

vartlnal and ducted tracaa .mrate* « *■* a. 
caeea. Tho dnntad tract ii i«,e »«.'*' 


caeoB, Tho dootad trace la ,. mti 

.■gat ion in a duet aneobpa« lB 8 * .^htaetle9~*^-n 
tin., of Baasuraaant, vbatMt tba 


J. Gaophya. Has,, p, Paper 400880 


tine of Baasuraaant , j,. ctl iar*w ' 

tracaa ara lntarpracad areaene* “ w 

low th. aataUita.. ™ 
ducted , traco and . eoabisatlap ^ 

pr.e«c. of 


aodel 1$ eonalilsat with a* latarpratatloe af"'lba 
ocaetralq wind Tie Id aa In annaabla of coharnnc 


• true tor an , aiaaatalad 0Ub din* tuaa. In vblcb'thl 
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TOMUAL STflUCmpEB Of BnW-UZIlW SIRATOBFUDIIC 
ELECTRIC PUZLd . 

?^ QI ^-i E 2 t- Qr fh > r » ls " Ufldiostt, llliv. rally 
Iw 523421 ' l - B : ^ : 

* P 0 **^ 1 * •tpltoatton la dUttuaaad of thrve unuaual 
eUiloeptiarte alactrlo riald atnlotura* reported by 

‘I 98 ? 1 * ? fc la v»wt atrato- . . 

9BPW981 alaattio our rani atmfttuTaa Hj arisg 


nraaanca of a pocallal tot 

allgqad. On int8rpr.t J*8 lSl b rW*^, 

b»' ray gracing, « . 

■a para led by ns much an 7“ “■ .g;ilanPi , 


allgpaonD. . Tba data VT^, w^/jliti 

■ay axial .down to tba P M* gJjJliSt? g 
’ conjugate ;tagloo an j-^StratW^B 

nch large , taUMyaly *%*%**.» ™ 
vlmiBij ippraoiatad. and taa o-i powj*^., 

urn. In tS. fa*bl«t « “ J^Iirirt- " ^ 
the .van apacing of ‘•’•‘^.J^Soa («» 

”" U jEi2nr» 


rada* la iiaealatad altb Mjflcajty date raised doniunut 
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Are Northern 
Hemisphere 
Tropospheric Ozone 
Densities Larger? 

Volker W. J. H. Kirchhoff 

Instilulo de Pesquisas Esputiaib IN PE, 

SSo Paulo, Brazil 

Tropospheric ozone densities at (wo tropical stations are compared. Contradict- 
ing previous evidence, the southern hemisphere measurements show ozone den- 
sities larger than those collected at the northern hemisphere station. 


li has been claimed dial northern hemi- 

3 )here (N.H.) tropospheric ozone densities in 
te tropics are higher than those measured at 
southern hemisphere (S.H.) stations [Fishman 
tlal., 1979, and tererenres therein]. It is im- 
plied that such a result would lie normally ex- 
pected due to higher concentrations uf hy- 
drocarbons in the N.H., especially methane 
and carbon monoxide, therefore favoring the 
production of ozone [Chametdn and Walker, 
1975] through the so-cailcd methane oxida- 
tion reaction chain for its equivalent, starling 
from CO). Attractive as this idea is. we must 
point to a priori contradicting evidence, 
which shows larger ozone densities in the 
S.H. 

We have analyzed two independent data 
sets, one Trom Ft. Sherman. Panama (9°N), 
and the other from Natal, Brazil (6°S). Both 
data sets have been gathered using balloon- 
borne ECC ozonesondes. Several other as- 
pects of the Natal data have been discussed 
by Kirchhoff el al. [1981] and Kirchhoff rt al. 
119*3]. 

The number of measurements and their 
distributions in time are shown in Figure I. 
The Natal data have been gathered mostly 
around noon UT, over a period of about 3 
years (1979-1981), following a schedule of 
about two launchings per month to provide 
ground truth for overhead satellite passages, 
whereas the Ft. Sherman data have been col- 
lected in a fast sequence during a spciial 
NASA campaign during the month ot July 
1977. The Panama station is located within 
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Fig. i. Time distribution or ozone 
fundings at Natal and Ft. Sherman. 


OZONE DENSITY (QAMMAS) 

Fig. 2, Mass plot or ozone data taken 
at Natal. Abscissas arc expresed in gam- 
mas ((ig/m- 1 '). 


the liucrtrupical (-onvcrgrncc Zone, whereas 
Natul is nut. 

Figuic '2 shows a mass plot of die Natal 
ozone data as a function of atmospheric pres- 
sure. The abscissa gives ozone densities ex- 
pressed ill gammas (lig/ni'l. A tendency lor 
the formal ion of a scroitdai y ozone peak in 
the lower nnpnsphore can he clearly seen at 
600-7UI) mlxir. In terms of tropospheric acr- 
onomy, this can he explained through a tro- 
pospheric ozone source, if the eddy diffusion 
Luelficieni is mmum in the uopusplieic. 
More discussion on this paint is given after 
Figure 4, which shows die average ozone 
density profile based on this set of data. 

Fishman el al. [1979] have concluded that 
there is a real hemispheric di (Terence in the 
densilites of tropospheric ozone in die Lrop- 
ics, in which larger values would be found in 
the N.H- This conclusion was reached in part 
on the basis of the data then available (43 
soundings from Panama, 31 from Canton Is- 
land (2°S), and 10 from La Paz ( 16°S)), repro- 
duced in Figure 3 by die continuous lines. 
The abscissas show mixing ratios by volume 
as a function of height. Our results for Natal 
and Ft. Sherman (shown by triangles and cir- 
cles, respectively) clearly contradict the earlier 
results, ll should be noted that the continu- 
ous line data were obtained using different 
types of ozonesondes, whereas for the data 
that we present the same types or sondes and 
the same data reduction techniques were 
used, which probably can justify a lesser de- 
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Fig. 3. Comparison of ozone mixing 
ratios used fur northern and southern 
hemisphere comparisons and the data an- 
alyzed in this work Tor Natal anil Ft. Sher- 
man. 


gree of confidence in the earlier data. 

lif Figure 4 we show the tropospheric 
ozone density profiles in terms of ozone con- 
centrations as a function of height. The size 
of a typical standard deviation is shown hy 
die horizontal bar. Again it is clear that the 
S.H. station (Natal) shows mote ozone than 
the Panama station. But the point we wain to 
stress in this figure is the presence of a peak 
of the ozone density in the lower H(,|k)miltc. 
If it is assumed, as is usual, that die eddy dif- 
fusion cocliicicnt A* is constant in die tropn- 
spheic it is easy to see that these profiles can- 
not he reproduced hy the usual constant I lux 
models. Applying the diffusion cquaiiuii 
[Hunlfii, 19751. 

t|i = -Kidnldz + n/H) 

(where n is the ozone density, H is the den- 
sity scale height, and t|i is the rr/onc Ihix) at a 
point above and below die density i auxin mm 
it is clear dial below die peak the downward 
dux of ozone must lie larger tlian at am 
[mini above it. In other words, a local source 
of ozone at abom die height ol the peak miisi 
cxisl for the extr.i supply of ozone. Thus, the 
bask argil men l nl Fidtmnn n al. \ 1979], that 
die re is an in sim phoiuchcinical source of 
ozone in die irnpusplierc is nut challenged, 
aldimigh in this case die S.H. ozone densities 
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Fig. */. Ozone densities as a function of 
height for Natal and Ft. Sherman with ev- 
idence of a peak in the lower troposphere. 


in the trtqjoapherc are larger than those of 
Lite N.H. siaiton. 

Other explanations for a secondary ozone 
peak in the troposphere are presently under 
investigation. Among these, meteorological 
processes may be important and -possibly also 
a strong variaiimi with height of the eddy dif- 
fusion coefficient. 

No definitive answer can be given presently 
fur our title question, hut die data gathered 
so far at Natal show larger tropospheric 
ozone densities than those measured in Pana- 
ma, which contradicts previous results. This 
occurs despite luivcr densities or CHi and CO 
expected in the S.H. and is t elated, perhaps, 
to differences in the nitrogen oxide densities. 
On the other hand, the secondary tropo- 
spheric ozone peak in the data may imply the 
presence of a tropospheric ozone source. 
There is an obvious need far additional mea- 
surements. 
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The NASA STE 
Project 

The NASA Upper Atmosphere Research 
ogttirn has funded a multi-year, nuilti-mis- 
n project, the Stratosphere-Troposphere 
c iange (STE) Project, whose goal is to itn- 
wh ,V k ° Ur un{ * er3la nding of the processes by 
two l !! ace “‘^huents are exthanged be- 
nmJl ■ SLrat08 phere and troposphere. The 
P Jett is managed by the Atmospheric Ex- 
Branch, NASA Ames Research 
nicr. Project scientist is E. F. Danielsen, 

Am P tf )ect niana 8 er « P. B. Russell, both of 
Drori t Center. Scientific guidance is 

bv I Du an e!tec utive committee chaired 
PriiJ 1, j °i t ^'b University of Washington. ■ 

1 P‘*n s eall for five major missions us-. 
j™ NASA U-2 and ER-2 high altitude 
anH ii. 1 ln ,he e^fratiopica, the subtropics, 

1987 " e c ^ ualor ‘ a i region in the years 1984- 

. "^ L a™o,phc™. troposphere ex- 
Vcar.^i! 135 ^ een slu died for a number of 
0ve„;,lll- rel “ i * e ro,es pr bulk advecuve 
cell) a rn'ff .^ L * le so-ealled Brewer- Dobson 
planrt, m * x ing on scales ranging from 
small- Wav ^* ,Q eon vtjc Live clouds and 
Thf nc- . urbu lence remain. controversial! 
“jectives of the project include identify- 


ing and quantifying both upward and down- 
ward tracer transfer processes with special 
emphasis on the mechanisms for water vapor 
transport into the stratosphere. 

The project field missions will rely on new- 
ly developed instrumentation for the U-2 and 
ER-2 research aircraft. The aircraft will be 
equipped with a meteorological measurement 
system including an inertiaF platform and air 
motion sensors. Fast responding in situ sen- 
sors will measure ozone, total odd nitrogen, 
carbon monoxide, water vapor, and total wa- 
ter (vapor plus evaporated ice crystals), con- 
densation nuclei, small and large aerosols, 
and the two-dimensional image of ice crystals. 
Potential vorlieity wifi be computed from the 
wind shears (flying perpendicular to the flow) 
and die stability 1 measured by n vertically 
scanning microwave radiometer. Also, for an- 
vil cloud studies two infrared radiometers 
(one brdad band with Sir viewing angle, oper- 
ating in a vertical flipping mode, and the oth- 
er a narrow band,' narrow solid angle operat- 
ing in a 1 downward-looking mode) will pro- 
vide measurements to assess radiative cooling 
rates above and in the upper portion or the 

anvil- . 

Flights in the extrtitropical stratosphere • • 
planned for spring 1984, auiunin 1985. and 
spring 1988 wit study exchange atw^Ued 
with upper tropospheric jetstreants. Flights 
will be directed normal to the axis of a jet : 


stream and/or across multiple jeu to measure 
and correlate the mixing ratios or trace gases 
and aerosols with one another and with the 
quasi-conservative potential vorlieity. Air of 
stratospheric origin will be identified by posi- 
tive correlations between potential vonicity, 
ozone, total odd nitrogen, and aerosols con- 
taining radioactive beryliuni 7 and phospho- 


rous 32. Conversely, negative correlations arc 
expected between the above tracers and car- 


bon monoxide, water vapor, condensation • 
nuclei, and radon. Initial fiiahts will deter- 
mine spatial variabilities; subsequent flights in 


the exlrairoplcs and tropics (see below) will 
be designed to measure (luxes and to study 
the transfer processes. 

Cloud oriented flights in the tropical strato- 
sphere arc planned for January 1987, follow- 
ing a practice mission in the summer of 1980 
above a large cumulonimbus anvil, probably 
over the mountains of Colorado. These 
flights will be oriented particularly toward at- 
tempting to understand the dynamics of wa- 
ter vapor transport Into the stratosphere to 
solve the puzzle of the extreme aridity of the 
stratosphere. Previous experiments conduct- 
ed with the NASA Ames Research Center U- 
2 in the Panama Canal Zone have shown that 
the Brewer "freeze dry” liiecliartisiA for dehy- 
drating the stratosphere is not adequate to 
explain die very low observed mixing ratios 
near 19 km in Panama. A dehydration mech- 


anism proposed by Danielsen (Geophys. Res. 
LtU.. 9 r 605-608, 1982) will be tested by fly- 
ing over and descending into the upper por- 
tion of a dense cirrus anvil which is assumed 
to form in the lower atmosphere. The dehy- 
dration mechanism depends upon strong ra- 
diative cooling nt die anvil's top, plus radio- ' 
live heating at its base to maintain a turbulent 
upward vapor flux, rapid ice crystal growth 
in supersaturated vnpor near the lop, and n 
downward iliix of ice crystals fruin the anvil 
base, ln addition, flights wilt be designed to 
test the dehydration potentials of slow as- 
cending motions identifiable by the presence 
of a thin ice crystal cloud. 

The major experiment of the STE project 
scries is proposed to be. conducted in the Mi- 
cronesinn area using n base in northern Aus- 
tralia. This region amt time of year have 
been selected because they include the coldest 
and highest month ly inenn trojiopause tem- 
peratures. These conditions, which are associ- 
ated with intense cumulonimbus convection 
and massive cirrus anvils, are thought to be 
ideal Tor dehydration of air entering the 
stratosphere. 

Plans are still being formulated for ancil- 
lary measurements to support the ER-2 
flights during the Micronesia n experiment. 
Enhanced satellite coverage, 5 ur race-based re- 

' flaws (rojjf. on p. 4SQ) 
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3 1 st Pacific Northwest 
Regional Meeting 

September 7-8, 1984 
Oregon State University 
Corvallis, Oregon 

Convenors: Robert A, Duncan &. Shaul Levi 


Transport and Chemical Tr.iiisfunnaiioii in 
Add Precipitation. which issued if* wpnrt ^ 
year, was chaired by Jack C«. Calvert >ii the 
National Center for Auiuspheiic Research. 

While not blaming hcUI dejxKiiuiii lor die 
“environmental stress" on North American 
and European forests, the report states that 
"evidence analyzed during the past 3 veins 
indicates that significant changes in growth 
and vitality nr same species have occurred in 
the eastern U.S. forests." The iepotL adds, U 
appears that forests in die United States mat 
be responding to stresses that have been oc- 
curring for the past 2—3 decades. 

The report also notes that the baseline 
acidity of precipitation needs to be changed 


Abstract Deadline August t 9 1984 

(Call for Papers was Published in Eos, June 12) 


For Information on the abstract format 
or other meeting logistics contact: 


For program Information contact: 


Meetings Department 
American Geophysical Union 
ZOOO Florida Avenue, N. W. 
Washington, D. C. 20009 
Telephone (202) 462-6903 


Robert Duncan 
College of Oceanography 
Oregon State University 
Coivallls, Oregon 97331 
Telephone (503) 754-2296 


NeWS ( nmt . from p. 44**) 

iih itc sensing, and lutllnmi -hast'd measure- 
niems would nil lie useful. Sitctiiisis intemt- 
cd in |»ittible pu rtiii|iai ion s In mill umiiitl the 
project malinger. Philip 13. Russell. Chid, At- 
mospheric Experiments II mini l. 2-15— fi, 
NASA Ames Research Ceil lei, Moffett Field, 
CA 1I4H35. 


the ciilieis are arrayed arnimd that central 
point within a “box" approximately 200 kin 
square. As the locntiun of the box shifts 
arm mil with die movements ol'ihc ice pack, 
the ships tin mi tor roiiilitious ot the upper 
ocean, the atinosplieric boundary layer, and 


This iirii'i firm um contributed h \ James II. 
Hallo ii, Unnvnilv of Washington, arid Edwin F. 
Da nielsen and I’hilip H. Russell, NASA Ames lit • 
search ('.rater. 


ice characteristics, whcic appi update. An ar- 
ray of tnmsjKinclers relays duia on icc defor- 


mation while reconaissauce aircraft are map- 
ping the entire moving box with synthetic ap- 
crttire radar, microwave cameras, and 


Upcoming Hearings 
in Congress 


The following hearings .md iii.irl.ups lime 
been lei uativelv sdicdiilcri leu tin- taming 
weeks liv the Senate and I I* him. of Represen- 
tatives. Dates and limes slum Id k* verified 
with lire riuntniiiee or sulxoiiiiniiiee balding 
the lieariug nr markup; all "Hues on Cupilol 
Hill may be reached by telephoning ‘JM2-22-I- 
.311*1. Fa/ guidelines on i.oni.u ling .i mrnihcr 
of Congress, sec AGU’s Guide to Lrghl/ititv in- 
formation and Cantoris (Eos, April 17, 1984. p. 
159). 

July 26: Tentative st bed tile id markup of 
Uniform Science ami Tcrhiudugy Research 
and Development Utilization Act tH.R. 50113) 


sensors. 

"\\'e waul to study the melting and move- 
ment of the ice— the evolution and changing 
nl the tie edge." says Davidson. “The atmo- 
sphere and ocean control these changes, and 
the processes arc simply not well under- 
stood." 


Waterman Award 


by the Science. Rcscarrh. and Tec hnology 
SiihLonnniuee of the House Science and 


.Subcommittee of the House Science and 
Technology Urn until ice. Rayburn Building. 
Room 23 IN, time to lie announced. 

July 26 and July 31: Conference on the 
Export Administration Act rcaui1inriz.il ion 
(S. 979). July 2<i, Rayburn Building. Room 
2 1 72, 2:30 P.M.; Julv 31 . the Capital. Room 
S-207, 3:01) P.M. 

July 26: Hearing on UNESCO by the In- 
ternational Operations Subcoimniuec of the 
House Foreign Affairs Committee. Time and 
rnom to be announced. 

TBA: Conference on IcgisLiiion la consoli- 
date and authorize certain ammsphcric and 
satellite programs and functions of the /Na- 
tional Oceanic and Atmospheric. Administra- 
tion. Date, lime, and room in he an- 
nounced . — BTR 


Marginal Ice Zone 


A multidisciplinary team «*f scieiitisii, in- 
cluding ineicoruliigisis. uceanogr a pliers, 
physicists, and liiolugisis riom more than 10 
countries, are in the process nl w lapping up 


:t study of ice picks and their relationship in 
the i-nrirumiiuni of the East Greenland Sea. 


the environment of the East Greenland Sea. 
The study, known as tire Nfaigiu.il Ice Zone 
Experiment (MIZEX *H4). continues and ex- 
pands on last February's MIZF.X 'H3 pilot 
program that inap|)cd ice iitnveineiu and 
si nr lied ice pack fieliavior in liic Bering Sea 
(fiw. Oc loiter -I. 1933, p. - r »7H, and Deceuilter 
21, 19R2, p. 1220). 

Seven ships and eight nil c rati are |»arlic i- 
puting in the MIZEX experiment, which is 
designed to rcpmi din ing die months ul 
June and July an the clyiiuiiiii it iter anion ol 
the ire wills the ocean and atmosphere'. 
■“There lias not been, at mie time, such a 
complete multidisciplinary piojcc i," according 
to Ken Davidson of the U.S. Ntivu! Postgrad- 
uate School, who is chairman of the experi- 
ment's meteorological component. 

Each season die edge nf the polar ice field 
in cite Arctic Sea moves northward or south- 
ward as much as 600 km. These shifts in po- 
sition and energy balance in turn aifcct 
weather patterns for the entire northern 
hemisphere. The MIZEX experiment uses in 
silu measurements by ships moored lit the ice 
pack as well as remote sensiim from aircraft 
to obtain a thorough study of the dynamic in-, 
leractions. One ship is moored to the ice 30- 
50 km inside the edge of the ice Relcl, while • 


Acid Rain Report 
Focuses on Forests 


from a bH of 5.6 to 5.0. “Early estimates of 
.l . i.i4 nf nnriniiaiuiii were based 


the natural /»H of precipitation were base/! 
solely on the equilibrium of carbon dioxide m 
die atmosphere with ‘pure* water." the report 
explains. “A pH or 5.6 was subsequently cho- 
sen as the baseline against which the serious- 
ness of current aciil precipitation levels was 
judged. It is now clear that oilier natural fac- 
tors. such as organic acids, naturally emitted 
sulfur and nitrogen compounds, and alkaline 
dust, also affect precipitation's normal acidity. 
Any baseline pH must account for these fac- 
tors and the 5.6 value is no longer appropri- 
ate." Using the pH 5.6 baseline, scientists had 
concluded that the eastern United Stales re- 
ceived precipitation 25 times more acidic than 
expected in natural precipitation. Using the 
new baseline of 5.0, however, regions in the 
United Slates with the most acidic annual av- 
erage precipitation are “estimated to receive 


li— 7 nines the average background natural 
,'itwliiv of leiiH/te areas." 

Hie iMiiouul program is divided into IQ 
task groups: iuuur.il sot nit's, nun-made 
sources, atmospheric pi m esses, deposition 
monitoring, aqualii eileus, Uricstrial effects, 
eflcctson materials and sultmul tesomxes. 
Loiural teclinologies (funded under other 
pieexistiug pragi.ims). assessments, and in- 
tc-rnaiiotial activities. 1’rogress nl research 
during fiscal 1983 and a research outlook arc 
detailed l«»r each. 

The program's overall task force is chaired 
jointly by the National Oceanic and Atmo- 
spheric Administration (NO A A), the Envi- 
ronmental Protect ion Agency (EPA), and the 
U.S. Ucpartinem of Agriculture (USD A). 
Other participating federal agencies arc the 
Department of the Interior, the Department 
of Health and Human Services, the Depart- 
ment of Com inert e, the Department of Ener- 
gy, tin* Department of Slate, the National 
Aeronautics and Space Adnmisiiatidn, the 
Con nr il on Environ mental Quality, die Na- 
tional Science Foiuulaiiuii, and the Tennessee 
Valley Authority- T he task force also includes 
four presidential ;tpp« tin tees and the directors 
of the Department of Energy's Argonnc, 
Brookbaven, Oak Ridge, and Pacific North- 
west national laboratories. 

Copies of the National Acid Precipitation 
Assessment Program's 19N.3 annual report to 
the president and Congress may be obtained 
by writing in the NAl’AP Executive Director. 
do EOP Publications (Room 2200). 726 Jack- 
son Place, N.W., Washington, DC. 20503. 



RATES PER LINE 


Positions Available, Service!, Supplies, Courses, 
and Announcements: lirsi insertion $j.(tn. ad- 
ditional insertions $4.25. 

Positions Wanted: tirsi inscuiuti $2.UU. .iridiumi- 
al inseuiniis Sl.aO 

Student Opportunities: In m imcrtion lice, .id*li- 
liim.il insertions $2.00. 


Project Aasoclaie/Spccialist: Electron Micro-Probe 
Lab, University of Wisconsin- Mad Ison. .Strong 
aiulyiic.il background in ■|iiaiilk.uivc > EMI' ambus 


and tniuiluriiv wiili iinnpuit-rs is required. The Ub 
lias a tt-sjHMHHiwier AR1. SKM(J and j JEOLl.O 
50. A SKM. Hum's will uiclndc- insirumciH mainte- 


Notniiiaiiuns are mw being accepted lor 
die Alan T. Waterman Award, which annual- 
Jv mngiiizts an oiilsiainliug umug wieiuisl 
in the LoTcfront of science. The award, 
named for the first director of the National 
Science Foundation (NSF), was established by 
Congress in 1975 to mark the agency's silver 
anniversary. 

Candidates for the 1985 award must be 
U.S. citizens and must be 35 years old or 
younger (or not be more than 5 years bcyuutl 
receipt of the Ph.D. degree by December 31, 
1984). Candidates should have completed 
sufficient scientific or engineering research to 
have demonstrated through personal accom- 
plishments outstanding capability and excep- 
tional promise for significant future achieve- 
ment, the award committee says. In addition, 
those nominated should exhibit quality, inno- 
vation, and potential for discovery in their re- 
search. 

In addition to a medal and other recogni- 
tion, the recipient will receive a gram of up 
to $56,000 per year for up to 3 years for sci- 
entific research or advanced study in the 
physical, biological, mathematical, medical, 
engineering, social, or other sciences at the 
institution of the recipient's choice. 

Six copies of each nomination should be 
submitted to the Alan T. Waterman Award 
(“■omniiuee, National Science Foundation, 
Washington, DC 20550. Additional informa- 
tion and nomination forms may be obtained 
from Lois J. Hammy, executive secretary for 
the award committee (telephone: 202-357- 
7512). The award Is announced every May. 
For candidates to be considered Tor the 1985 
award, nominal kins must be received bv De- 
cember 31, 198-1. 


There are in* divniints m Lommissiims uu 
ilussihrcl atU. Am ope sole llui is n«n publish- 
ers (bin- is lImiip'I hi Jtciierjl advert isiux 
rales. /'■■« is published srvt-Uv mi fiiesil.u . Ads 
must lie rctvivnl in suiiing by Mmid.iv. 1 week 
prim in the ihaiod puhlhaiimi. 

Replies in .ids with hu\ number- slimild be 
addressed In llu\ Amcik.iii Gea|ihvsn.al 
L'nimi. 2nu0 Hnritbi Avenue. N.W.. Washing- 
ton. I)i: 2(1011*1 

Fur nunc inhtrnuihw. • .ill 202-462-6903 or 
toll free 800-424-2488. 


nance, instruuimi nl mihIcius. ih-sckipnicm of pro- 
ccslures and analvsis. Ke-M-auh ssill be ciKuuraged. 
A MS or Phil is required in t.irdi Science. Chemiv 
ii V. Physics m f ngincc-iiiiK- Mimniuni solars- will « 
$ (.4,1X10/ 1 2 up iiit (is will/ an MV Send Jeiie r of appli- 
cation. ir.mssMpis. usi i uu - . and nail ics and address- 


es of (In oo r cl cremes l,\ Sejiicmbci 15 i" Or. John 
\V. Valiev. Depamiieui id (an|<»x\ Xr I.ienphi'iis. 
Weeks Hall. L'uiveisiiv id Wivmisin. Mamson. Ml 


537 UI i. 

All eipial '»p)NiiiHiiil\ enqilmi-i 


Science Writer. At -l 1 is e\|«.iiidiu« the Km sufl 


dviuiic nuiv'K | 

and has an imun-duU- upeiiing im ail cspei tein-co 
rciimlertwiiiei. t'.indnlaii- nmsi lie able In rescan n. 


liuenuet. and wiire mi m-w si »-iuili( researth. 


iii-nds. ai>»)‘i*i h -iiIi- )«n leaders. Will alsoprcpjw 
lunch rciKirU m» die i-Ueiis «■) guvcinnicHi 
lion on ilic sriciite imiiniiiuiiv ami inc K c , ncm r" 


POSITIONS AVAILABLE 


Phy ileal Oceanorraphers. Tbc Marine Liie Re- 
search Group ol die Stripps lusiimiiun id Occaii"X- 
rapliv in tiles physical oecanngraphns to apply Inr a 
research posiiiuu. 1 lie rescanh equivalent of die 
profcssiunal scries (Hh.l) ur cqiiivalcm icquircil). m 
■iud\ lhcciradatimi of ihe Caliioriiia cun cm and 


lie. In iinulKl.ui- uill be exnccicd iv .panx- 

ipaie in At lU's ih-u-loiniig pnlilk mlmmanon am 
iv. Salaiv SPl.iXHl— $ , J».l»*l. Send resume win 
news willing samples In. 

Pc-iMuine! ( Uliic 
Aiik-ikuh tiriiplnsK.il UmjMi 
SIMM) I Imida Avenue. N ". 

Wasliingtnii. ll.G. '-’IKHI'.I. 


CMicrn north nucihe, su(ip<>i i is ulTcrctl far run 
years. After which the candidate may lie cxiwcic 


years. After which the candidate may lie cx|»ecicd in 
generate all m pan of continuing suppm I. 

Salary range $25,160 — -lO.UOll. Level of appuim- 
ment io be based on qualilications. Posiiirm siari 
dale from 1 September 198-1. 

Please send resume ami at least three icfercuccs 
to Dircclor. Marine Lile Research Croup, A-03U, 
Scripps Insiiiminit nf Oceannuraiiiiv, la lnlla, I'ali- 
foniia 92093 by August I, lyfll. 

The University of C-ililoniia. .S.m Diego is ail 
equal opporumiiy/alTirmaus e ariimi c-inniuver 


Research Associatc/Reacareh Technician. T 

Uiriversiiv •»! Maine at Omiiu (l*MO) h« 
ing for a rcsc-arcli assm iate^resc-aich leclimo* 
•...v.ii.i a, . hi.iiiii uiHiiihvcii'al ormip. wc 


would work in a small gcupliyskal group, wj 
an imlivkUial wlm ran use- and maintain 


an iiKiiviuu.u wim i .in - • - ■ 

digital c lev mime wiuipmeut: lot i example, n 

channel analysers. I/U iiticriarcs 

er«. diiriial nliiiii-is :u ul dluiuziuu lahlcis. Famuun T 


cnannei analysers, wu inicnores h | u 

ers, digital plnlieis ami rligili/uiK lablei 1, F . 
with RASH 1 , ami FORTRAN wiff he needed. 
some ge.uiliysi.al field work luny ht nqw", 
]»rl of llie diiik-s «af the apimiiUcc. C-mrcni ^^^ 
ms neiimis an aiiixiiiiuiu-m fur at least i- m 


Postdoctoral Posflfou/Unlvcrsity of Arizona. A 
post due (oral position has been opened at the 1 .men 
and Planetary Laboratory. University ol Ali/niia. 
Tucson. Arizona, in July 1984. The research is in 


the Bcncral area of siwee and planetary physics wiili 
much ol die work related lo Voyager EUV'nlisrrvu- 


iirhniBcr. Gall Eilwaid R. Decker ai zy Knl j 
or 207-58 1-2152 about die position. Wiertrn • 
inuuirirs, a vita and a list nl at Icasl d^'f - i so- 
lo Edward R. Decker. Deuanmcnl of Gcxxogw 
cnees, 1 10 Hoard man Hall. University ol 


lions ai die outer planet cncmmicrs. Flic urogiam 
includes work in plasma physics concemc.1 mostly 
with the funUauicnial nature of the In plasma pirns, 
upper jimnsnlii-ric and amoral processes on Jupi- 
ter. Saturn. Tiian. Uranus and Neptune, cxosphc-rc- 


Orono, Oronn, ME 0-14159. 

The University nl Maine is an equal 


affirmative action employer. 


nugncnaphcrc niudelling at Saturn , and some sjic- 
ciauzcd aspects of ihe iniersicllar-iincrplaneiari me- 


Electrical Englnccrt/Compulcr 

terns AnalyslidPhysicists/Maihematiclan*.^ ) |U 


ci«ii«u asjKCLs Ol me inierstciiar-niicrpiaiieiarv me- 
dium. Che applicant should have a Iraikgmuml in 
uniniic and molecular physics with an interest in 
planetary atmospheres. Applicalimis should conciii 
viw. sutcmeill of interests, and names id three ref- 
erences, and sliunld he submitted by August 39. 
1984. Furl her informal ion can he obtained by con- 
l acting D. F.. Shcinanskv. Lunar and Planetary Lalt- 
E. A jo Way. Tucmn. Arizona 8a7l3; 

1X2-621-430-1. 

1 he University of Arizona is an equal opporimti- 
lytalhrmiiiivc itetiun employer. 


terns Aiuiysiwrnjroiewiwmmuw-— ■ - ,i, lMn iu 
terns & Aualvlkal Sciences. Inc.. 11 de- 

cninjianv. inviles apfdic.rlKm* hum in 

«ira*^ I ilk tiler# III nil maiiv itusii kins. Lxpencn^ 


urce hohic-rs m I ill many post lions. E*l* l . 0DD icnt. 
Signal I'piccssing. Iiarrlwarc/softwiirc' ne f ' • |Ji 

I'-omitiuniculiunaysic’im R&D. c^siav. 

Numerii.d and Siiimlaiion studies, wmut 


Numem.il amt Miiiiiiaiion iunuc>- , .^rr.-ljs. 
Meteorology. Simcc- Sciences and rclatcu 
Ciiizcnsliiu required hut not a mu*}- 0 ((fieri, 

ries and imparallcrl cmiipany paid M" nii«w r 
Please semi icsumc lu: Mi - Ljtai les G • j nC ( 


of Marketing, Systems & A it.aJ vtical ,^ ie o 5jf 0I d, 
Hansconi Cavil Air Terminal Building, 

MA 01731. 


Rcccm research on add precipitation yields 
“increasing general concern about possible ef- 
fects on forests." according to die second an- 
nual rc|Kiri of tin- National Acid Precipitation 


Assessment Program (NAPAPj. Prepared by 
the Interagency Task Force on Aciil Prcciptr 


union, the report outlines the accomplish- 
ments of ilic naiinnal program during fiscal 
1983. summarizes the current slate of scien- 
tific knowledge (including a cliange in the - 
baseline acidity of precipitation), nnd dc- . 
scribes the outlook for current progress by 


Ocewi Engineering ReaearchfUaUeraity of Califor- 
nia, San olego. The Institute of Marine Re- 
sources at the Scripps Inniiuilon or Oceanography. 
University of California, San Diego has three open- 
ings for assistant/auociate research engineers or a»- 
siuani/associate professors u> participate in the de- 
velopment of ocean engineering programs. Candi- 
dates should have a PhTD. or equivalent in 
engineering, physics or oceanography, a publication 
record and should have interest in taking pari in re- 
search in one or more of the following Reids: 1) 
deep ocean waves, remote and in silu measurement 
and analyses of directional spectra, and wave/struc- 
lure interactions, 2) floating and fixed platforms, 
response to waves, structural analysis, corrosion and 
fatigue, 3) ocean floor gcotechnkal studies, inltia- 
uon or mass movements, scour and soft bottom an- 
chors. The sa ary range is $25. 100-135,300. depend- 
ing upon qualificaUons. Appointment duration two 


Postdoctoral Research Associate 
physic, "pd Igneous 


sily of Maine at Oronn (UMO) h a *.P“ and an uiif 
upenings for a solid earth gcophysic , 
ous gemheinisi. Wc seek a gcopntslc _ _ in rt 

lu advance lundaiiienwl undcisiauding Pj 


tu advance lunuamenuu hisn 

current ihernial histones of th*J -yhe go* - 

Orogen in New England and dsewh • 
chemist would be expected lo ujvcnip , >|jirte 
and pluumic suites in ihe AppaKirtu ru ,iu sp 
and m other lerrancs. Current io at?* 1 

puimnicnis for at least 12 nionihjb • ‘5" t( jjd b< . 


puimnients tor at icasi u n ' u,u ''." f _-.,i| couio 
of anticipated funding, the .1, » rtiuW 
cxiendcdio two years. Both aui’O*' 1 .. t 


fetlcrully fu tided acid precipitation research wt,h P“^h'J. ll y of Indefiiflte extension. Ap- 

2* » "* 

rcC s ,. r ; iA : •!* dw »» social elesel requires a record oFsuttessIul 

NAPA” s annual report agrees with the , funded research. Associate professor rank requires' 
finding of a National Research Council • f ■ ^„"^J >e p rwnc 5c Send resmwjfnd names of - 
(NRC, cuntmuiee llnt R linear rdauo„*i p : ' „ 

exists between sulfur dioxide emissions and 4 J- Seymour. Head Ocean Engineering Research 
wei deposition of suRate (£«, J uly 26, 1983, ” of Marine Resources, at Scripps tt 

p, 475, . NRC, Committee oo A, m0 ,pWe 1 , 


n' ( V, " — . i. vVr VI -isgMilifc, iwsvpiLn, VI • 

rir^ OUr '. He ^. 0 ^ an En^n«ring Research 
ShS?^' ■ of ¥?n ne R»ourtes,- at Scripps in- 


ext ended to two years, opin .. . fuciuiw- 

start as early as August 1 , 1984- ,^ c 1 f' D || c aiion*' 
for geothermal resea rclt . com (m I ^ rW»* 

petrologic research and g«whro n ol^^ av ^aHr 
at UMO. Additionally, limited wfllbe. 

for travel and research, nnd the ^PP r . Individ***' 
encouraged, to generate extenor stiPPP raCt dty • 

Iv or through coope ration wkh es* “f erfC s, and 
Please semflnquir'ies a vita, a » ' ^ffid rM' 
description of research mteresli^ '!?. (’rologkal.^ 
er or Bahifcl R. Lux, ^^^..yof 
cnees. 110 Boardman 

Ofiftio, Ordno, Maine 044fi9. taP^ 
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University or TexM at Austin. The ltiq«miu-iii 
<?f tk'i J' ifpi.il -Siicmcs invites .qipluaiimis Im a j<f 
s.,11 io ic.uli depnMliuii.il stMeiiis and )M.-lt< di-inn g,-. 
okigv ai die undeiguduaic and gr.idu.iie li-sels and 
loLflndiiLi a Vigo I'oiis ii'm-.ihIi iirogi.un. im hiding 
die sU|H-rviiHni nl gradihite siiKk-tils. in ihe aiea ul 
die pel sun's imereu. 1 he peisaii rmisi lie itilliug m 
icj«.u ihe alxisv subjeus lo rioii-iiiaiois nil umaMun. 
The position tetpiiies die I'll I). and i> <i|b.ii lo IimiIi 
tenure-seeking jimmi |ieiMins and seni»i-l>-\el pet- 
sous. Availability liv jaunaiy l'.iKj is deniable. Ap- 
ulicams should suhniit a deiailed lesniiie. names 
and addresses of live leleiemes. and a si.neuieni o| 
leaching and tesearch imerexts by Nmiinber 1. 

]9S-f to Dr. KaiJe K. Mt Bride, liejrai uneiii nf fk-o- 
tooirai Siieiues. Univcrsitv ni Texas. Amlin. Texas 
78712- New i’li.D.-hnlders shinilil also .siihmii a 
copv nf ihcir disscri.winn ahsiiau. 

The Univcisiiy is an equal nppoi tu nils /ail imia- 
livc .k lion ertipk'im. 

Geophysical Fluid DynarulcUt. A Princcion- 
baHil research corporation has a challenging pnsi- 
tnn open for an imlividual with Ph.D. level experi- 
ence in Numerical Modeling of Geophysical Fluid 
Dynamics. The successful candidate will have dem- 
onstrated expertise in one or the following areas: 
Modeling of Current, Wave and Sediment Trans- 
port in Estuarine, Coastal and Shelf Waters; Devel- 
opment and Application of Three-Dimensional Nu- 
merical Models of Oceanic or Atmospheric Phenom- 
ena of Mcso- or Smaller Scale; Modeling of 
Turbulent Transport. We ofTcr a creative work 
environment, excellent benefit package, and salary 
commensurate with experience. Scncl resume and 
names of three references by August 15. 1984, in 
complete confidence to: Alexandria Lover. Person- 
nel Administrator, Aeronautical Research Associates 
of Princeton, Inc., P. O. Box 2229, Princeton, Nl 
OSMO. 

An cqnnl opportunity/affirmative action employer 
M/F. 

The Univershy of Adelaide, South Australia. In- 
vites applications from both men and women foi 
the following positions: 

LELTUHEHS IN PHYSICS 
(Tcnurablc— Two Positions) 

(Ref A 1 78 1, A 1 709). Applicant should have a 
commitment to excellence in leaching and research, 
and experimental or theoretical experience relevant 
to one of the research fields of the Department. 

Dmics will include undergraduate teaching, post- 
graduate supervision and research. 

The major research interests of the Deummcm 
Indude: Atmospheric Physics. Aiornic anu Molecu- 
lar Physics, Condensed Mai ter Physics, Cosmic Radi- 
ation (including high energy guiniim-ray astrono- 
my), Physical Archacmetry, Seismology, and Theo- 
retical Nuclear and Panicle Phvsics 

These positions arc available from 1 1 February 
1985. 

Detailed information about ilic Department can 
be obtained from the Chairman, Dr. wG Elfurd 
(08)228 5321. An academic review nf the Depart- 
ment is in process. 

Holders of full-time tenured or icniirnhlc aia- 
liemic appoint ments have the opportunity in take 
leave without pay on a hall-lime basis foi a specific 
period of up io icn years where ibis is ne-.vssan lot 
ihe care of children. 

It is University policy lu entourage women to ap- 
ply for consideration for aiqioinimetit 

P a . r Vfi'2l ar - H - n»nililc .icatlcmk' iiositituis. 

FURTHER INFORMATION alxmi the general 
roniliiKiin of all up)>ointiiienis mav be ohi.imed 
trom the Senior Assistant Kcgisirai (I'crsuiincl) at 
the University. 

SALARIES per an mini JA24.3.W x 7— MM.9M 
(SubjKt to review). 

APPLICATIONS. IN DUPLICATE, q.i.aing ref- 
nvnee numbers and giving full personal parttuilais 
tmcluding residential status), details of academic 


qualifications and names and addresses of three ref- 
llie Senior Assistant Kcoistrar 
UIH A M - u 'Sf V. n T tial 5,0 r Adelaide, CPO B..x 
nw.s.rSr.f' ^ ,u,h A u«ralia. 500], Telex 
UM\ AD AA 89H1 ant later than 39 Scpicmber 

The University reserves d, c right nol u , make 
appointment or to appoint by unkoiion. 

Applied Organic Chemlst/Geochemiit. A leader 
is sour! 11 for a six-person group involved wilh fed- 
erally Tiindeu research on ihe sampling, diaracter- 
jzauon, and faie of anthropogenic organic chemicals 
m the emironmcm. The successful applkam will 
nave had a minimum of seven years posi-Ph.D. rc- 
senrth experience, ai leasi three years ol" wliich will 
have been as principal im-cstigaior/projcct manager, 
including such activities as selecting, directing, de- 
veloping, motivating and evaluating professional 
stall members, and infracting with potential or ex- 
jsting sponsor repicseniaiivcs. Demonstrated capa- 
bility to initiate and conduct original, high -quality 
research is essential. Strong written and ora! English 
Inn guage skills and the ability to communicate cTTcc- 
lively with individuals in other disciplines arc re- 
quired. A strong record of technical publications 
and successful program development is essential. 
Applicants with interest in groundwater systems or 
atmospheric comuminanis will be given special con- 
sideration. bui those with oilier interests in environ- 
mental organic chcmisiry/gcociiemisiry should nut 
hesitate to submit their credentials. 

The individual selected for this position will be 
responsible for a state-of-the-art organic analytical 
laboratory located in a major Midwestern research 
facility, wilh access to a wide range of supporting 
chemical-analytical and computer facilities in the 
parent organization. 

Deiailed professional histories should be sent io: 
Box 027, American Geophysical Union. 2000 Flori- 
da Avenue. N.W., Washington, IM1 20U09. 

An affirmative aciion/cqua) opportunity employ- 
er. 

Rensselaer Polytechnic Institute, School of Sci- 
ence/Dean. Rensselaer is a private, coeducaiioiiiil, 
non -d ci i nn i i national i ethnological universiiy formed 
of Schools of Architecture, Engineering. Human- 
ities and Sucial Sciences, Management and Science. 
The School of Science contains Departments ui Iti- 
ulogy. Glicmistrv. Gct'liiuv, M;u liein.iui.il Sciences/ 
Computer Science .mil Physics and oilers B.S., M.S. 
and Ph.D. degrees in these fields as well as in inter- 
disciplinary areas. 

The Insiiiuic has iiumnicd a major program ol 

S rowth oi ihe School of Science. In umiiium whh 
ic hisiiluie as h whole, ilic School of Science looks 
forward io continued expansion of graduate and re- 
search .Klivity. Dean ■«! Scit-nce canditiaies are ex- 
ported to have a strong background in uiic oi more 
of the relevant sciences ami to base dc-most raic-d a 
coiimiiimeiu to excellence in Innh ediKaiimi and re- 
search. Pcitiuctu uriiu nun rati vc experience is a 
strong politic r lac lor. r'animmint are the qualities 
of vision, judgment and leadership tu imiuh ilic op- 
ljf.rmniiy offered In lire- projecieil giowili ui ihe 
Sclnoil of Science. 

Ihe position will lie >.|ieii in carls 1985. Ik-.idline 
foi a|>]ilic.iii"iis is Aiiuiro IHi. I9K4. Hiw send 
nuiniiiaii(iii« and .i|iptic.ui"iis in: 

Piofessoi t li. irks P. Bean. Gh.iirtnaii 
Dean "I Science Scan It < 'oiiiliUUeo 
Scivine c.riuci 

Kcnswlarr Is .hiciluuc liisimuv 
Tios. NV 12180 

Kensselaci is an aihnnaiicc a> lii hi. equal uppi'rtu- 
liiu cnqdnrer 

Feculiv Positions In Genphvriral SrlrnresTlie 
University of Chicago. Die ht-p.imiii iii ilic 
Geuplnsical Vkikcs iiisUn appIkaiHMii foi posi- 
tions at all lewis across the entile range of earth 
and plancMiv sc icn. es. including mcicorologv and 
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three copies o| the double-spaced in.inuscripi tu 
one nf the editors named lie low and one copy m 
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Cover. This shear zone in quartz dio- 
nte represents an early stage in the for- 
mation of fault gouge. The sample origi- 
nated 518 m below the surface in Stone 
canyon, San Benito County, California, 
and was collected while drilling a well 1.2 
m . “° m *he creeping segment of the cen- 
tal San Andreas fault in 1972. Alteration 
as softened pfagiodase grains, while 
quartz grains appear brittle. Preliminary 
ualy sis suggests that the dark bands sepa- 
rating the shear zone from the relatively 
ndeformed rock are comprised of chlo- ■ 
it tk mixcd ’ la y er illite-montmorillon- 
af’.t, • S ^ ear 2006 is about 30 mm wide 
. |*|* c ^ nlcr of the figure. (Photo submit- 
ii.i r n ® l * erma n and AJ Williams, 'in- 
i tu if.° r - Geophysics and Planetary Phys- 
-1 “ e University of California, River- 

stdc, Calif.) 
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An Invitation 

Would you like to be on the cover of 
Eos} If you have any illustrations with , 
both aesthetic charm and scientific inter- 
est — photographs (preferably black and 
white) of geophysical phenomena, experi- 
mental results, or graphs — -£oj would like 
to consider them Tor publication on the 
cover. Send the original illustration or 8 x 
10 inch (20 x 25 cm) glossy photo with a 
short (50-200 words) explanation that can 
serve as a caption. You may also submjt a 
more extensive news Item or even a short 
article to accompany a proposed cover. 
Captions will be by-liped. 1 f the material 
. i - n ..hi:.liod nlpase sud- 


ownci, aw™ 

Florida Avenue, N.W. f Washington, Dp , 

2ood9. : 


PUBLICATIONS 


ACID RAIN 

A Water Resources Issue for the 80*s 

Edtlrri by 

RAYMOND HERRMANN 
A. IVAN JOHNSON 

Reprinted From 
Proceedings of the International 
Symposium on Hydrometeorology 

1688 *11 papan * 84 pages *aoft cover 

National recognition ot the “add rain" 
Issue has precipitated numerous efforts 
to address the many related questions. 
These 11 papers, taken together, set the 
stage of ongoing U.S. activities within an 
arena of interdisciplinary relationships 
and also put in perspective the signifi- 
cance of the add deposition problem as 
a national water, and related riparian, 
resources Issue. 

□ Copies at $5.9 5 /each 

(plus 81.00/each for postage k handling) 

SATELLITE HYDROLOGY 

Edited by 

M. DEUTSCH, D. R. WIESNET, 
and A. RANOO 

Proceedings of the Fifth Annual 
William T. Pecora Memorial 
Symposium on Remote Sensing 

1981 *730 pp. *100 papers ^ hardbound 
* 101 full color Illustrations* 

This Sympotiunt was organized and rigid- 
ly structured for the primary oblecttva of 
producing a comprehensive and balanced 
sourcebook on applications of space tech- 
nology to hydrology and all of its major 
lubdisoiplinoi, and lo man** Impact upon 
the hydrologic cycle. The volume includes 
chapters on satellite data applied lo ; 
ft Meteorology 
ft Snow and Ice 
ft Surface Water 
ft Soil Moisture 

ft Water Quality & Environment 

v Ground Water 

ft Wetlands 

ft Coastal Zono 

ft Hydro Data Relay 

ft Watet Usd & Management 

D Copies at $$5.00/eflch 

(plus $0.00 /each (or postage & handling) 


American Water Resources Assoofetion 
6410 Grosvenor Lane, Suite 203 
Bethesde, Maryland 20B14 

The Potential for Water Yield 
Augmentation Through Forest 
and Range Management 

Edited by 

STANLEY L. PONCE 

Reprinted from the June 1983 
Water Resources Bulletin 

1083 ft 80 pages ft 7 papers ftsoft cover 

Hill publication b thp mml (kfinllln collodion cunfdlljr 
nallibto on Ihe polenlkl Tor luinwntleg niter supply 
throuib foreit and rangeland ajasgenitnl. II diani to- 
pthu lhou|Utu1 i«v1om hy expert i tram ihe fomled laadi 
or Ui> Kail, tt«l. and NurlhucM lu lb* nngclandi of the 
GoulhMCtl, who explore tbo oppoitunlllM Fu Inrioulng 
tnlvr MipptlM la Iheli region within ibe InrnDtrark of 
rational Isnd rnuiiftment. A paper nxplorini the economic 
question* loiolted In print weter end limbor production. 
ind *n exploration ol porrnltiband problem lor tfeeFuluM . 
round out a lolume which promliei io be ■ raajct lorncnc. ' 
in ihe field foi eome line to come. 

□ Copies at $7. 60 /each 

(plua 91.00/eaoh (or postage & handling) 
(bulk order lufq. available upon request) 

Proceedings of the 
INTERNATIONAL SYMPOSIUM 
ON HYDROMETEOROLOGY 

Edited by 

A. IVAN JOHNSON 

ROBERT A. CLARK 
1083 *608 pp. ft03 papers ft hardbound 
Tlio 08 papers in this Proceedings volume 
provide background material for the in any 
applications of hydrometeorology by 
both meteorologists and engineers. They 
illustrate the diverse Interests of the 
several participating societies and of tha 
numerous solontlsts from the Pedarel, 
state, university, and private sectors. This 
volume is organized into eight sections 
that deal with tlio following various pro- 
gram areas rotated to hydrometeorology: 
Instrumentation A Dnta Acquisition, Hy- 
drologic Modeling end Forecasting, Water 
Supply and Watar Resources, Long-Term 
Hanning for Water Quality, Drought Hnd 
Climate, Weather Modification, Acid 
Ruin, and Probable Maximum Precipita- 
tion sod Frequency (ur Design. 

□ Copies at $-lQ, 00 /ench 

(plus S6 .00 /each for postage & handling) 
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•jcc.inugraptit . I'.niiaiiar anciiiioii Hill lx- given m 
applirtiuons in iiiicnli»ripliii.iTv areas wilh pniqiuis 
ul major ad values in ubicrvalluii. llieury and apuli- 
caiiuii. Please send resume and reprint: in Joseph 
V. Smith. Chairman. Appuim me nis ('umrtiiMec, 
5734 South Ellis Arenac. Chkujrn, Illinois li(lG37, 
USA. A pp! icn lions will >>c (nnsidered rapidls 
tbrouglioui ihe sear. 

The Uuirersm uf Ghica^u is an equal oppormni- 
trinffiriiuiivc action emphner. 


POSITIONS WANTED 


Bedford and Royal Collcgci/Leclurership in Geol- 
ogy- Application* are invited for a new Iccinre- 
snip in the department being created by ihe 
anulgamiion of tbc geology departments of Bed- 
ford. Chelsea and King's Colleges. Tlie field nf spe- 
cializaUon and lcrel olappointnicni is oj*n but a 
very strong interest and/or considerable cxjicrience 
of radiogenic isotope geolugy- is essential. Grass sala- 


rt range (under review) ££378— £15.31 1 p a. Fur- 
ther particulars and application form f returnable by 
14 September) may be obtained by sending s.a.c. lo 
Personnel Secreiari, Bedford College, Regent's 
Park, London Ntt'i 4N5. England. 

Postdoctoral Frllowahin/Geophyiical Institute, 
University of Alaska, Fairbanks. Ph.D. in Physics 
wilh extensive course work in all areas of Physics. 
Preference will be given io candidates with some 
experience in one or more of the following: I) ex- 
perimental work in Mra-red spectroscopy, 2) digital 
electronics, and 3) numerical modeling. Work will 
involve field observations of airalow and auroral 
emission analysis and some teaching. Salary at Icasi 
$34,800/jearD.O.E. One year appointment wilh re- 
newal of up to i wo more yean. Write to: Dr. Abas 


Exploration Geologist. Specializing in resource 
exploration and development imini-iul. pinrulcuiii, 
and ground sv.ucr-.tlso mining and petroleum engi- 
neering) Johns Hopkins I'hD nidi extensive practi- 
cal experience in the Middle Kjsi and elsewhere. 
Midrifineu.il (fluent in Persian ami Turkish). KepJv 
to Box 1125. American Geophvucal Union, 

Florida Avenue. N.U'.. Washington. D.l'. 20U09. 


SERVICES, SUPPLIES, COURSES, 
AND ANNOUNCEMENTS 


Thermosphere Dynamics I). October 3-5. 1984 
Goddard workshop on Thermosphere Dynamics II. 
Ramada Inn, C'alverinn. MD. Chairman. Hans C. 
Mayr, Goddard Space Flight Center (Alcia E. John- 
son, Laboratory for Atmospheres. NASA/Godaard 
Space Flight Ccnier, Girrnbeli, MD 2077 J). 

This meeting will assess our current understand- 
ing uf thermosphere dvnaniics and identify new di- 
rections for scientific research in that specialty. Data 
recently obtained from the Dynamics Explorer 
spacecraft system and new measurements from 


pitas li of ifie workshop will be cm describing ihe 
structure (temperature, composition) and dynamics 
of the neutral thermosphere. Same tapici mat will 
be discussed are: Thermospheric Energization Pro- 
cesses, Long Term Variations and Superrataiiun, 


Siviee, Geophysical Institute, C.T. Elvcy Building. 
Uiih ersity of Alaska, Fairbanks, AK 99701. Dead- 
line for applications: 8-3 1-84. 

Universiiy of Alaska is an equal opponimily/alTir- 
malive action employer. Your application for em- 
ployment with the University of Alaska may be sub- 
ject to public disclosure if you arc selected as a final- 
ist. 

Scripps Institution of Oceanography, Geological 
Research Division! Postdoctoral Research Stable 
laotopeafSedlmentology. Applications are invited 
for a postdoctoral position In (lie Geological Re- 
search Division of SIO. We arc lookingTor candi- 
dates with a strong background In chemistry, and 
an interest in paleoceanogrnphy, palcoclimatolngy, 
or carbonate geochemistry anti sedimcnlology. Pref- 
erence will be given to persons experienced in (be 
operation and uiainieuanca or mass spectrometers. 
Level of appointment and salary will be commensu- 
rate with experience, according lo University of Cal- 
ifornia standards. Applications and curriculum vitae 
(t copies), and references, should be addressed to 




fore August 15. 1984. 


ing. Salary at least Gravity Waves, Mesosphere-Thermosphere C ou- 
tpoint ment with re- pling, and Planetary Thermospheres. Tides for ci 

Vriie to: Dr. Abas tribulcd papers should be submitted by July 31, 


NATO Advanced Study Institute/Larga Scale 
Transport Processus In Oceana and At mo sphere. 

LcaHouchea, Ficmh Aim, February 11-22, 1985. 

A primary objective nf the course is to develop 
understanding or (lie large scale atmospheric 
dynamics, ocean dynamics tuid the interactions be- 
tween ocean nnd atmnsnliere. The principal lectur- 
ers (Blackman, Gill, Hoskins, Rhines. Wc fancier) w ill 
cover the above topics, starting at a relatively simple 
level nnd deveinping them lo advanced research lev- 
el. In addition, a number nr more spclcalUcd lec- 
tures will be given by supporting lecturers. 

The Institute Is i mended for graduate students or 
young postdoctoral researchers. limited Funding is 
available. Students, shou Id writ e to Dr. J. 

Willebrand, Institute fur Mccreskunrie, 
Dusiernbroakcr Weg 20, D-230U Kiel I, W. Germa- 
ny, for further Information, as soon as possible. 


geophysics methods with four yean interpreting 
field data from Instrumentation. Modern computer 
competency required: Excellent salary, cost oLllving 
differential) and comprehensive benefits. For inter- 
view rail Ron Baptle at 703-960-8505 or send resu- 
me to: VSE Corporation. 2550 Huntington Avenue, 
Alexandria, VA 22303. 

An EOE M/F/V/H. 
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and students about AGU. Call 
800-424-2488 for membership 
applications. 
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1984 James B. 
Macelwane Awards 



Mary K. Hudson 

Citation 

Mar) lluik'in is being honored as one of 
the 1984 James 11. Mucdwatie award winners 
hccause her theoretical research on the mi- 
l m physics (il ni;iKiictos|)hcric plasmas lias 
I recti at llic forefront cit the field, has in- 
spired manv experimental and tlicnrciicnl 
studies, and has .stimulated her colleagues 
and student*. 

From her earliest work as a graduate stu- 
dent, Mary fiat displayed a pronounced. intent 
for recognizing a challenging problem, un- 
derstanding the experimental data, formulat- 
ing a theoretical approach, theoretically inter- 
preting the data, and working with experi- 
mentalists on the consctpienccs of her theory. 
Her Pli.l). research, nil the equatorial Ray- 
Icigh-Tayloi i«.«nl>iliiy, called Equatorial 
Spread F, was undertaken oil her men initia- 
tive and produced a supliiHtirjlc'd collisional, 
linear imt.ihiliiv analysts which showed that 
drift waves play .in important role in this 
phenomenon. I ler collaborations with experi- 
mentalists verified this i exult and led to an 
analytic nun I inear solution for ihc evolution 
of isvo^lmieiisinna! plasma bubbles iltai arc 
now known to occur in Equatorial Spread F. 

After completing her IMi.D. thesis at the 
University «it C'aliforni.i. I.os Angeles. In 
1974, Mary joined the research staff at the 
Space Sciences Laboratory of the University 
of California, where data Trout the S3-3 sat- 
ellite were being analyzed to characterize the 
auroral particle acceleration region. In this 
region, which exists at an altitude of about 
6000 km above the auroral ionosphere, elec- 
trons are accelerated by plasma processes to 
kilovolt energies, after which they impinge on 
the upper atmosphere to produce the bril- 
liant luminosity that we know as the aurora. 


In spile of intensive research on the physics 
of the an t ora and of magnet os pi teric panic! 
acceleration for several decades, it was not 


until the observation and interpretation of 
upward accelerated ion beams and conical 
distributions, coherent ion cyclotron wave 
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emissions, electrostatic shocks, and double 
layers, that the fundamental plasma physics 
of the aurora began to untold. Here, again, 
Mary Hudson’s ability to relate observations 
to theory played a key mlc ill developing this 
understanding. She, and her research group, 
performed analytical calculations where need- 
ed and established a whole new effort in com- 
puter simulation in order to compare ob- 
served electric Held structures with plasma 
theory. As a result or this work, a consider- 
able body of knowledge was obtained on the 
fundamental mechanisms of auroral panicle 
acceleration and the microphysics of large- 
scale plasma interactions. 

While achieving this outstanding research 
record, Mary Hudson lias also taken lime to 
teach both at Berkeley and at a local women’s 
college, and in direct the thesis research of 
several outstanding students. Thus, she has 
served as a role model for both young wom- 
en and young men embarking on scientific 
careers. 

Her many colleagues and friends congratu- 
late Mary Hudson on receiving this award 
and wish her well in her future research ca- 


Michael C. Kelley 
Forrest S. Mozcr 
George K. Parks 

Acceptance 

Thank you Mr. President, Mike, and AGU 
members. It is an honor to receive this cita- 
tion from a past Macelwane award recipient. 

[ would also like to thank Forrest Mozcr, who 
labored over the choice of words for the cita- 
tion, George Parks For initiating the Macel- 
wane award effort, and Charlie Kennel for 
his contribution to the citation. All of these 
people have contributed to my career, about 
which I will have more to say. 

I would first like to thank my family. My 
father usketl me when I was 7 or 8 years old 
why l was copying the periodic table of ele- 
ments onto a shopping bag. I told him “I was 
doing physics," and lie replied. “That’s not 
physics, that’s chemistry." 1 thank my family 
tor such insight and the freedom to explore 
and discover, even when it meant pulling up 
with an amateur astronomer's hours. 

Skipping ahead over my undergraduate 
days ai UCLA, my first real job in the scien- 
tific community was with the Space Physics 
Labor. itorv at the Aerospace Corporation. 

After a brief attempi to make an experimen- 
talist out of me, I was given the opportunity 
by George Paulikas and colleagues to work 
pretty independently, at lend scientific meet- 
ings, and generally getting a feeling for re- 
search in our field. The encouragement I re- 
ceived and interests I developed while at 
Aerospace prompted me to seek out Charlie 
Kennel when 1 returned to UCLA for gradu- 
ate school. 

Charlie was a great person to work for. He 
devoted a lot of time to my research problem, 
and I greatly appreciate the guidance and en- 
couragement he gave me. I was working on 
equatorial spread F atthe time, and Charlie 
suggested that l look at some data, so 1 con- 
tacted Ben Balsley of the National Oceanic 
and Atmospheric Administration (NOAA) 
and Mike Kelley at Berkeley, who were in- 
volved in a radar and rocket campaign sched- 
uled for summer, 1973. 1 convinced Chariie 
that I really ought to go on this experimental 
junket which was an integral part of my the- 
sis. What 1 hadn't learned about during my 
time at Aerospace, because it was a period 
with few launches, was experimental delay’s. I 

J ilanncd an elaborate route to Natal, Brazil, 
ur the rocket launches, and called Berkeley 
the day before my planned departure to find 
out how people could reach me there. Forrest 
informed me that the campaign had been de- 
layed for several months and that Mike Kel- 
ley was on vacation in Cozumel. At that point 
Forrest realized that he was dealing with a 
real theorist, but lie gave me the job at 
Berkeley anyway. I never did make it to Bra- 
zil, hut Forrest compensated by sending me 
to Thompson, Manitoba, the next year to 
launch halluuns. Mike was there, along with 
George Parks. That was about my last adven- 
ture m experimental physics. 1 have, howev- 
er. maintained my keen interest in the excit- 
ing data that has poured out of the Berkeley 
group atul niagnctosphcric physics in general 
over the Inst 10 years. 

1 got interested in another kind or experi- 
ment in the meantime, that is done on com- 
puters. Ned Birdsall was teaching his course 
m plasma simulations at Berkeley, so Doug 
Potter enrolled to get a user number and I 
sat in on the course widi him. Since then, my 
collaboration with the Birdsall group has 
been a mainstay of my research. I brought in 
Ilan Rdili.ns a post doc, who had been a stu- 
dent of Cupcrmau’s at Tel Aviv, to work with 
me full time on the simulations. Ilan has been 
a wonderful person to work with, and has 
hung in there through the ups and . downs of 
funding and threats qT imminent departure, 

I started recruiting another Kennel gradu- 
ate student, Bill Lotko, about 4 years ago. By 
the time Bill arrived, he had already wntteh a 
proposal to the National Science Foundation 
‘ l NSF ) to Ws research at Berkeley, and 
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it’s been pretty hard to tell him what to do 
ever since. I thank Bill for his significant con- 
tribution to my research efforts and for put- 
ting up with my high entropy state. 

[ thank the rest of the research staff at 
Berkeley, Kinsey Anderson, and Forrest, who 
have done a Iol more than send me mi bal- 
loon campaigns to further my career, and the 
past and present graduate students. I particu- 
larly want to than* my own graduate stu- 
dents. Bob Lysak, Earl Witt, and Rachelle 
Bergmann, and remind you of Chris Russell’s 
encouragement upon receiving the Maccl- 
wane award some yeais ago, that there is still 
lime to accomplish something significant 
enough to get you to Cincinnati, or wherever 
the award is presented in the future. 

Mary K. Hudson 



Raymond Jeanloz 


Citation 

Raymond Jeanloz has made several funda- 
mental contributions to our understanding of 
the origin and evolution of the solid earth. 

His research features a broad and innovative 
attack upon experimental and theoretical 
geophysics which combines basic principles 
from physics, chemistry, and geology. His 
short career lias already included contribu- 
tions to reduction and interpretation of shock 
wave data, chemical and thermodynamic 
models of mineral structures, convection and 
thermal state of the mantle, phase transitions 
and petrology of ihe mantle, and high-pres- 
aure high-temperature experiments with dia- 
mond anvil cells. 

His undergraduate education at Amherst 
College was in geology, and his graduate edu- 
cation at the California Institute of Technolo- 
gy (Caltech) combined geology and geophys- 
ics. Tom Ahrens introduced him to high- 
pressure experimentation and supervised his 
study of shock effects in lunar materials. This 
quickly led to a series of studies on anortho- i n L„ tt WnnrlhmmP 

site, anorthite. iron, and olivine. He learned J° hn VVOOCHlOUSe 

the art of diamond cells at the Geophysical . 

Laboratory of the Carnegie institution. The Citation 

brief but intense collaboration combined j 0 | m u, Wnndlinuac was born in England 

shock-wave and diamond-anvil experiments 01 , a,,, ;} jr, |(|.|<|. Hi s academic degrees a« 

to provide one of the first checks of the new from the University of Bristol, where lie re- 

ultrahigh pressure calibration scale. About ccivcd the B.Se. degree in 1970, and fr° n > 
the same lime he was also collaborating with t (, c University of Cambridge, where he re- 

Frank Richter in a provocative study of con- cciveri the I’li.l). degree in 1975- The * or d 

vection in the lower mantle. The construction renowned Department of Applied Malhcto* • 
of his own diamond anvil apparatus let! trf a j cl aiu i Theoretical Physical was liis J ,r0 ^ 
series of papers on the effect of crystal strut- a i una i home ami John A. Hudson ho mem 
lure on mineral properties. His familiarity during his postgraduate years, 

with experimental data and far ranging inter- Most of Woodhouse’s early work 

eats led to a couple of important review pa- cerned with wave propagation, although n 

pers on mineral physics, phase transitions, Uiird publication on Rayleigh’s prinapre 

and general petrology of the mantle. vealcil his insight and fundamental ciamy 

This impressive list of accomplishments in thought about low frequency seismology- 
such a young career is a tribute to his capaci- This work led ui his collaboration with r, ( Jq 
ties for imaginative thinking and tireless Dalilcn and his important publication wr 

work. He has recently established an excellent Q n the coupling and attenuation of "earn 
“EfS P h r ,£ ? ,ab °ratory ac die University resonant multiples in the earth’s free »» 
or California, Berkeley, which allows him and Uon spectrum. In that paper one m™. 

lus students to carry out quantitative petro- basis lor much of today’s research on me 

logical experiments at ultra high pressures i ecl _ ' 

and temperatures by way of the diamond cell After a Fellowship at King’s College, ■ <- 
and laser heating. Also, his group is combin- bridge, and a postdoctoral year at tw 
mg lattice dynamical theory and vibrational ,u y of California, San Diego, WoodWJ" - 

spectroscopy to study the thermodynamic j oined t i, e faculty at Harvard, where nci 
properties of minerals at a fundamental level. now professor of geophysics. There ne 7 * 
As indicated by those who have been most a fruitful collaboration with Adam .. 

successful in the past, a broad approach Dziewonski that has led to the fil* ■ . 

drawing upon several disciplines provides the mensiona) maps of the structure of U« 
most promising path to an improved under- earth’s mantle. Like the efforts of to 


go. John Christie at UCLA, and many others, 

L luve been fortunate to he ill awn into excit- 
ing. high-quality s» time. Alsu, I owe special 
dclxs of gratitude 10 Dave Mao, Peter Bell, 
and their to- workers in Washington, to Sue 
Kieffer in Flagstaff mid, indeed, to my pre- 
sent students and colleagues. Much of what I 
do now in my research stems directly from 
collaborations with these individuals. 

In 1 his regard, 1 led csperially. Jurky be- 
cause these are exciting limes in mineral 
physics and experimental geophysics. It is just 
now hemming possible 10 carry out sophisti- 
cated, quantitative studies on minerals at the 
extreme comliiions ni temperature and pres- 
sure existing near the earth's center. The re- 
sulting data provide lundunicmnl insights 
into the ways iu which the planetary interior 
evolves. At the same time, we arc beginning 
to achieve a basic understanding of the com- 
plex solids and fluids that make up this plan- 
et. In this area, particularly, I believe that 
geophysics has much 10 contribute to the 
neighboring disciplines of physics, chemistry, 
and materials science, ns well as to the earth 
sciences. For example, the high-pressure dia- 
mond-anvil cell, which has been developed 
primarily for geophysical and geochemical re- 
search, is now having a major impact in con- 
densed matter research in chemistry and 
physics. Asa result, I believe that there is a 
very healthy and exciting increase in the com- 
munication and collaboration between these 
fields. 

I think that this increasing breadth in the 
area of mineral physics is in no small part 
due to the unselfish and highly cooperative 
attitude of our community. 1 bring this up 
because the support, the education, and the 
inspiration provided by this community hat 
been of primary importance to my own de- 
velopment. aiul I want to take this opportuni- 
ty to thank my colleagues. 

Raymond Jeanloz 


TfcnTit 


standing of properties and processes within cartographers or the 14th century.tne 
the earth. Raymond Jeanloz has already ly produced maps or the 

, “P?! tanl P l °S res ? ^"8 thal P a ^. to le approximations to the truth. 
and. with his versatility, .mag.nat.on, energy. distortion and misperceptions of** ^ 
and youth, we look forward with great excite- kinds. Yet, they are important fi « l " ^ 
ment to his continued growth as a scientist. ih e road to the discovery of the uij. 

1 i_i slonal structure of the earth. ai 


.Acceptance 

Thank you for the kind citation. I am 
deeply grateful to the Uriian for granting me 
tills award, and 1 particularly want to note 
hdw pleasing it is ip receive early, ip one's ca- 
reer such recognition from Col leagues , and 
friends. By the same token, 1 am delighted to 

accept the Macelwane Award &s a reflection 

on my own teachers and; associates. From 
. Tpm Ahrens, George Rassman, and the other 
. faculty at Caltech, to Frank Richter at Chica- 


Lane Johnson s L ional structure of the earm, ^jon* 
house’s contributions to their con (for- 
r. 1 n..knn, mi Prince rieniJ , \ 


profound- Perhaps, as Prince : rre »^ 1 J4l h ■ . ; 
igaior improved on the r ?* U u- nrV Wo<^’ 
century cartographers, John n 1 re- 
house will continue to iiopro? • ; 

' U Thpre.are many o^jjgE' hi* 
sional career of Johp - 

work on earthquake source m * Lr i cCSl 

ymptOtic results for propagate ^ cu)a ijoiir. 
methods for performing seis . .^nding 
However, it i» 

.[ research on the determination 01 . 
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mensional structure that is the basis for ibis 
award. 

Many people of stature derive prestige 
from [he institutions of higher learning wiih 
which they are associated. In the case of John 
Woodhouse lie is a Cambridge Ph.D. and a 
Harvard professor. There are a lew people 
who, by virtue of tlieir own accomplishments, 
confer status nn [heir institutions. John 
Woodhouse is one of these few. Both the 
University of Cambridge and Harvard Uni- 
versity stand higher in geophysics because of 
[he accomplishments and reputation of John 
H. Woodhouse. 

J. Freeman Gilbert 


Acceptance 

Thank you Mr. Pres idem and ihnnk you 
Freeman for your very kind remarks. To 
have to respond on such an occasion places 
one in a position which is the reverse of what 
is usual at a scientific meeting, Often one 
may strongly wish to refute a position taken 
by a colleague, but not have adequate ammu- 
nition. On this occasion I have no wish, what- 
ever, to disagree with the speaker, but I am 
only loo aware of the contrary information 
which could be brought to bear on the mat- 
ter. 

To accept this award is a singular honor 
and pleasure, which derives from the respect 
in which one holds the previous recipients 


and one’s rolleagues who have confeircd the 
award. 

On a pei miiui) level ii is an occasion to look 
hack and review the path one has traveled. I 
am reminded of a time when, it seemed to 
me my career in geophysics was at an end. 
Hal 7 hirJauay was attending a meeting in 
Cambridge, England, and I was m arrange to 
have his slides transmitted 10 ihc projection- 
ist. Taking hold nf the tray, my hand slipped, 
and the carefully arranged selection of glass 
mounted slides was scattered on the stone 
floor. Many were broken, and their order was 
completely disrupted. This was also an occa- 
sion to admire the professionalism or an es- 
teemed colleague, since he went on to give a 
most lucid presentation, seemingly unper- 
turbed by the erratic sequence and cvidcnL 
damage which his slides had sustained. Well, 
my career in geophysics did not end at that 
point, though I did find it necessary to emi- 
grate. 

I would like, on this occasion, to express 
graliiude to friends and colleagues. I wish to 
thank John Hudson, my advisor at Cam- 
bridge, for his advise and support during my 
graduate student career. At that time I was 


entirely theoretical, and the pleasure I took 
in mv work was like that of doing a crossivo\ 
puzzle. From Cambridge I went first to 


Scripps and then to Harvard, and 1 would 
like to thank Freeman Gilbert and Tom Jor- 
dan for the important influence they had on 
my work. Particularly, I express my thanks to 


Adam Dziewmi&ki, from whom 1 have 
learned vastly nmre titan I knew when I first 
came to Harvard, pariicularly with regard to 
the understanding of seismic dam. I| ihe 

f ilcasure I took in theoretical seismology was 
ike iliat n[ doing a crossword puzzle, it be- 
came iitlmiicly more rewarding when Adam 
equipped me with some of die clues. 

This award comes at a lime when one lias 
just been in die profession long enough to 
have some pcispcctive and to sec the way in 
which the science evolves. 1 feel dial 1 have 
been particularly fortumne 10 have witnessed 
the developments since 1975. fit tltt* last 10 
years we have seen the development of tech- 
niques for the calculation of theoretical seis- 
mograms, the advent of global, digital instru- 
mentation, and the growing availability of 
ever more puwetful computers. These devel- 
opments have set the scene for major new ad- 
vances in seismology, and, so, to die younger 
seismologists in the audience I would say thal 
you, as I, could not have chosen a better lime 
to enter the field. 

With the new initiatives in global seismic in- 
strumentation and in lithospheric studies, our 
science is about to enter one of its more ex- 
hilarating periods, in which many longstand- 
ing questions should he answered. In the 
words of an esteemed colleague— who may or 
may nut wish 10 identify himself— ‘‘the earth 
is up for grabs.” 

Joint H. Woodhouse 
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Dennis A. Clark <T), Cheryl Guiiani (I I), 
Robert E. Crippeii (T). Ken Hon (V), luge- 
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(T), M. Ixc Ringlarul (T), Kenneth R. 

Spnbcr (A). Hidcki Takamiya (V). Elizabeth 
A. Veil (T), Richard Volkeri (Vi, Jim Warner 
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Announcements 

Risk Analysis 

September 18-20, 1984 Risk Analysis ill 
EnrinonrneiKa! Health — With Emphasis oil 
Carcinogenesis. Cambridge. Mass. Sponsor: 
Harvard Univ. School of Public- Health. (Of- 
fice of Continuing Education. Dept. A. Har- 
vard Univ. Sellout of Public Health. «»77 Hun- 
tington Ave., Boston, MA IKM lf»; tel.: » » 1 7- 
732-1171.) 

Among the topics in he discussed are the 
problem of risk analysis in the cuiiIcm oi cal- 
culating risks when d:mt are uncertain; the 
methodologies for risk evaluation; and the in- 
terplay of risk evaluation and risk assessment. 
Introductory sessions will be devoted to an 
overview of techniques for assessing enviioti- 
mcmal cancer risks. Subsequent sessions will 
focus on health risks associated with ilietnic.il 
contaminants in the ambient environment 
and with airborne radon in the environment 
and the home. Uses nml limi rations of epide- 
miology and data from animal studies will be 
emphasized. 

Petroleum and Natural 
Gas 

September 24-25, 1984 Petroleum suul 
Natural Gas Markets Conference, Calgary, 
Alberta. Sponsors: Canadian Energy Re- 
search Institute, Calgary Chamber of Com- 
nwrcc. (Shane Sire ife I,. Conference Director, 
Canadian Energy Research Institute, 3512 
33rd St. NW, Calgary, Alberta. T2L SAG, 
Canada: id.: 403-282-1231.) 

Leading authorities from around the world 
have been invited to provide insights on re- 
cent Bnd anticipated developments in the 
world oil market and North American naiu- 
, J 3 * markets. Topics to be discussed in- 
clude the outlook for the world oil market; 
political uncertainty in the Middle East; the 
economics of refining and upgrading heavy 
crudes; prospects for a natural gas futures 
pwrket; U.S. heavy crude oil outlook; cliang- 
^S^rporaie strategies; and heavy crude oil 

Geopotential Research 
Mission Conference 

October 29-31, 1984 Conference on Geo- 
poienual Research Mission (GRM) Science, 

, "*8® Park, Md. Sponsor: NASA. (L. Wal- 
E Code EE-8, NASA Headquarters, Wash- 
'hgton, DC 20546; tel.: 202-453-1675.) 

h e conference will feature invited and 
_ "inbuted papers on the interpretation and 
ppJicauon of variations in the earth's gravity 
u magnetic fields on the scales thal will be 
f/ asurc d by GRM. The subjects of the’ con - 
are dynamics and Structure of the 

1 C ^? n L'Urosphere anc j t h e Continents, 
e c ° nv «i»on, The Dynamics of the 
MWe. and Ocean Circulation. 

Lunar Bases and Space 
Activities 

.October 29-Sl, 1984 Symposium on Lu- 
C- 350 f ntl Space Activities of the 2lsi 

Washington, D.C.' Sponsor; National 
auucs and Space Administration. {Mi- 


chael Duke, NASA Johnson Spare Ccillci. 
Houston, TX 77058; id.: 713-483-4464.1 

The deadline for coulributcd abstracts is 
September 3. 1984. 

The purpose of the symposium is lo ex- 
plore the rationale, uses, icchnicul require- 
ments, feasibility, and implications of a lunar 
research base or bases as a long-term objci- 
live of the space program. Topics of un unb- 
illed and invited papers will include scientific 
experiments at a iiniui base; eomomk utiliza- 
tion of luii.ii resources; icvlmnlngical feasibil- 
ity of a permanent base; societal miplkaiions 
and polities of a pcimuncm base: iiiieiiuiiuii- 
;tl coopcratimi in lunai auisiiies; program el- 
ements and npiiotis: phased drvclu|imem nl 
a lunar base; lunar power, iraiispuriaiion. 
and habitation infrasiiuciiirc; and necessary 
technological and scientific development. 

Water and Coal 

February 26-28, 1985 Second Hydrology 
Symposium on Surface Coal Mining in the 
Northern Great Plains. Gillette, Wyo. Spon- 
sor: Gillette Area Groundwater Monitoring 
Organization. (Ron Landers, Carter Mining 
Company, P.O. Box 3007, Gillette, WY 
82716; tel.: 307-682-8881.) 

The deadline for abstracts is September I, 
1984. 

The purposes of the conference are to pro- 
vide a tor urn for the exchange of information 
on surface and groundwater hydrology at 
surface coal mines In the Northern Great 
Plains and to present ideas and concepts re- 
lating to studies of premining hydrological 
conditions, relating 10 predictions of mining- 
related hydrologic impacts, relating to de- 
signs of hydrologic control facilities, and re- 
lating to successful reclamation of disturbed 
hydrologic systems. 

Suggested topics of interest include surface 
and groundwater monitoring; alluvial valley 
floors; groundwater modeling; regulations 
and guidelines; backfill hydrologic character- 
istics; backfill water quality; stream channel 
reconstruction; stable postmining topography 
design; and prediction of site specific and cu- 
mulative hydrologic impacts. 

Integral Methods 

March 18-21, 1985 I uiemaiional Con for- 
ence on Integral Methods in Science and En- 
gineering. Arlington, Tex. Sponsor: Universi- 
ty of Texas at Arlington. (Fred R- Payne. 

A.E. Dept.. UT-Arlington. 76019; tel.: 817- 

273-2074.) LI . . . , 

The deadline for abstracts, (which should 
be approximately 200 words) is September 
15, 1984. , , . 

Among the pertinent topics to be covered 
are analysis; applied probability and statistics; 
artificial intelligence; catastrophe theory; 
CFD/coinputalional aerodynamics: theory 
and numerics; control and feedback theory; 
discrete mathematics; FEM: analysis and 
practice; integral and imegTO-dlffercnUal 
equations: theoretic (Mid applied; and micro- 
processor capabilities and forecasts. 

The objectives of the conference are 10 _ 

provide a forum for discussing integral meth- 
ods of all types and to bring together workers 
who use integral methods, inrlmbng those 
who work in geophysics, astrophysics, bio- 
physics, chemistry, engineering, .applied 
mathematics and.meclianics, field theory, 
continuum and discrete mechanics, organic 

and Inorganic processes. P^^ne^ine 
tistics, bioengineering, classical engineering, 
quantum physics, a, 5 transport phenomena 

for poilutants and, contaminants. 


Hydrology Days ‘85 
Call For Papers 

April 16-18, 1985 AGU Fifth Annual 
Front Range Branch Hydrology Days, Fort 
Collins, Colo. (H. |. Morel-Seyioux. Dept, of 
Civil Engineering, Colorado Slate Univcrsin, 
Fori Collins, CO N0523; tel.: 303-491-5448 nr 
8549.) 

The deadline for acceptance of abstracts 
(or telephone calls! is December 31. 1984. lor 
professional hvtlrolngisis, .uni February 15. 
1985, for students. 

The AGU From Range Branch is planning 
three Hydrology bats .v Colorado Stale Uni- 
versity, April Hi- IK. 1985. The objective of 
the meeting is to provide a forum for hydrol- 
ogists and hvHrologv students to meet. Ret ac- 
qiuiiiiied. and lii-.ii each oilier s problems, 
analyses, and solutions. Several special ses- 
sions will he held with keynote addresses by 
rccognizccl hydrologists. 

During ihe 3 (lavs ihcrc will be presenta- 
tions or volunteered papers (mostly), invited 
papers (a few), and papers by students (on 
the first day). The time allocated for presen- 
tation will depend on the response to this call 
for papers. Tentatively, the lime alloued per 
paper will be about 25 minutes, including dis- 
cussion. Standard visual aids (regular and 
overhead projectors) will be provided. 

Hydrologists and hydrology students inter- 
ested in presenting a paper should send a 
one-page sheet (original plus one copy) with 
their name, affiliation, complete mailing ad- 


dress, telephone number, tide of paper; a 
brief, douWe-spaced typed abstract, roughly 
one-lialf page long; and an abstract fee of 


SI 0.00 (no fee for students) to the above ad- 
dress. 

Papers missing the abstract deadline may 
be scheduled for presentation but may not 


appear on ihc program to hr mailed out dur- 
ing the Iasi week of February and advertised 
ill Eos shortly thereafter. Proceedings of the 
con lere nee will he published anil available at 
llic mcciing. Preference <iu the program will 
be given to .mil tors who intend to provide a 
writ ten version (guidelines and special paper 
will he provided on request) of their oral pre- 
sentation. The deadline for submission of the 
written version is March 1, 1‘JNS. 

There will he no legist nit ion Ice for stu- 
dents. There will be a small registration fee 
(between 520 and S3*)) for others to cover 
room rental lees, coffee breaks, programs, 
copies of abstracts, and other minor ex- 
penses. Final regisMation details w ill be .n ail- 
able when the program is advertised in Feb- 
ruary in £<». 

The AGU Front Range D ranch will present 
.iw.it d\ and prizes to the hot Modem papers 
in two cnii-giirit-v M.S. and I’b.D. candidates 
At a luncheon, tile third award fur uiiisiaud- 
ing contribution to hsdrulogv will he present- 
ed. Please send nomination suggestions for 
litis award to Hydrology Da vs Award Com- 
mittee. do H. J. Morel-Scvtuux at the above 
address. 


Meeting Report 

Archean 

Geochemistry 

A cross section of the Archean crust pro- 
vided the focus of the 1983 Archean Geo- 


chemistry and Earlv Crustal Genesis Work- 
shop that convener! in Ottawa on Augusi 10, 
1983. Forty-six geosd enlists registered: 24 


Meetings front, on p. 454) 


MAGNETIC 

RECONNECTION 

In Space and Laboratoiy 
Plasmas (1984) 

Geophysical Monograph Series ■ 
Volume 30 

E, Hones, Jr., Editor $ 33 
408 pages • hardbound • illustrations 


Bftsed on the 1983 AQ(J Chapman Conference on Magnetic Reconnection, Lhis 
volume offers a thorough examination of the subject area. A strong balance is 
made between review papers, those which describe basic principles, and papers 
on recent theoretical and observational advances. Of special interest Is major 
new magnetospheric observations made by the ISEE 3 satellite. A question and 
answer session held during the Chapman Conference as well as an appraisal 
session are included in the last section of the book. 

ORDER TODAY . . . AQU members receive a 30% discount 
Orders under $50 must be prepaid 



Write: American Geophysical Union 
2000 Florida Avenue, MW 
Washington, D C 20009 


Call: 800-424-2488 

(202) 462-6903 (In DC area or 
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Groundwater 
Transport : 


Handbook of 

Mathematical Models (1984) 


Water Resources Monograph Series 10 


I. JavancJcl. C. Doughly, and C. F. Tsang, Editors 
240 pages • soft bound • illustrations 


$16 


Written In a clear sty le, tills work reviews, selects, and demonstrates 
tile lx*st and most practical mathematical models to predict the extent 
ot ground water subsurface contamination. Primary emphasis Is given 
[i > the use of simple formulas and comprehensive tables, resulting In a 
readily usable guide In the field. 


30% Discount io AGU Members 


Cull: B 00-424-24-88 

1202) 4f »2-<><)U2 llucnl DC iiicii or niuskle contiguous USA) 


Writes American Geophysical Union 
2ono l-'kiridit Av<\. N.W. 
Wiishlngion. I Jiw sou 
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Meetings (/nut. p<>m p. -ni) 


from 1 he United St, ucs, 1(> I'nini Canada, 
three frum Aiisir.ilia, <iti(l one cacti rrum 
We.ii ( ini nan y, llic Peoples' Republic of Chi- 
na. and Zimbabwe. 'I lie ivurkslitijj was spnn- 
snri.il jointly by the ( it-ulogkat .Survey of Can- 
■ul.i (liSCil, I lie Intern at i< iikiI Cienlogical Cnr- 
rel.timn Project (IGCI'I, the L.unar and 
I'lauciury [mtiimc (LI’I). die N.tiitiiial Aero- 
nautics ami Space Aiiitiinisi ration (NASA), 
ami ilie Ontario (ieolcigical Survey (O(IS). 

The workshup w.is divifleil into an opening 


systematic* uf the Ancient Gneiss Complex of 
South Africa, and of rocks in die Rainy Lake 


day of Iti ionnal pa pen, followed by a (i-day 
field trip. Expanded abstracts of the Iti t»tc- 


field trip. Expanded abstracts or the Hi ptc- 
sc uteri papers and four more dial were not 
presented were included with the 7U-iiaire 


f uesentetl were included mill the 7U-puge 
ield trip guide given tu each registrant. 

Proceedings got underway in Alice Wilson 
Halt at (lie GSC, where the rcgistiain.s and a 
rmigld) equal unrulier ul otiluokcts lium die 
Ottawa geological cumnntniiy were welcomed 
by J. G. Fjlcs (Chief Geologist. GSC). The 
formal papers dealt with the various facets of 
the origin and evolution of Archean crust. 
Jim Wilton t University of Zimbabwe) Led off 
the morning session by providing evidence 
for correla i ions between Zimbabwean green- 
stone belts. Kent Con die and Phil Allen (New 
Mexico Institute of Mining and Technology) 
discussed and illustrated with beautiful field 
photos from peninsular India the transition 
of an Archean granite-greenstone lerrane 
into charauckite. Dave Fountain (University 
of Wyoming) followed with a discussion of 
crustal cross sections, using the Ivrea zone of 
the Italian Alps and the Archean subpro- 
vinces of northern Manitoba as his examples. 
Werner Weber (Manitoba Geological Services 
Branch) reported on the relatively felsic Pik- 
witonei granuliie domain of northern Mani- 
toba, interpreted as a lower crustal level ex- 
posed at the northwestern end of the Superi- 
or province. Lew Ashwal, P. Morgan, and W. 
W. Leslie (LPI) spoke on a mystifying prob- 
lem of granulUe-facies metamorphisni: how 


area. Ontario, as discussed in two papers, re- 
spectively, by R. W. Carlson (Carnegie Insti- 
tution), D. R. Hunter (University of Natal), 
and F. Darker (USGS), and S. U. Shirey and 
Gil Hansiiii (Slate University of New York at 
Stony Brook), indicate that rentes of depleted 
mantle existed at 2.7 Ga and probably before 
3.5 G.i. Listeners were then vicariously 
brought luck to India by J. D. Mncrlougall 
(Scripts, I .a Jolla, Calif.) and three coauthors 
who discussed a possibly dc-pleicd mantle 
source under Archc.in crust in Rajasthan. 
The day's last formal paper, by Ken Culler- 
son (ANU), reported 3.9 Ga zircons from the 
Uivak gneisses in northern Labrador, the old- 
est ages yet reported from the North Ameri- 
can-Grcenlanci la admass. At the prodding of 
colleagues. Collcnon closed the afternoon 
with an (ilium ml repun un work just c.tnieri 
out on the ANU ion microprobe by a number 
of graduate students under the supervision of 

nr r tl: i. ■ .... __ ■ 


W. Cumpston. This work, now in press, de- 
termined the existence of zircons at Ml. Nar 


to carry supracrustal rocks to great depths, 
metamorphose them to hiirli temperatures 


metamorphose them to high temperatures 
and pressures, and then reexjjose them at the 
surface, w here they are still underlain by nor- 
mal darknesses of continental crust. Roberta 
Rudnick. now at the Australian National Uni- 
versity (ANU), Lew Ashwal. and Darrell Hen- 
ry (LPI) showed through fluid inclusions 
studies that CO* was virtually the exclusive 
fluid phase during gran utiic-facies meia mor- 
phism of rocks in the Kapuskasing structure. 
Gil Hanson (State University of New York at 
Slimy Brook), developed the use of olivine 
anti pLiginclase sum rat inn surfaces to place 
limits un the ciuii|Hisiiion.s of cumulate phases 
and intercut nuhis melt* ns well as to deb ne 
processes of melting in (lie mantle. 

Ross Taylor (ANU) started the afternoon 
session with un outline of the development of 
continental crust based chiefly on systematic 
changes in the distribution of KF.K's in line- 
grained clastic rocks through time. Bob Dy- 


mek (Harvard University), J. L Unak (Arco), 
and L. P. Groinct (Drown. University), (bl- 


and I.. P. Groinct (Drown University), fol- 
lowed by Ullrich .Rasi (Max Planck institute, 
West Germany) prevented papers on the 
chemical cruhitlun of the 3.8 Ga Isua supra - 
cnistal rocks in western Greenland. George 
McGill (University uf Massachusetts) then 
spoke on the tectonic evolution or Venus, 
pointing La possible analogues with earth's. 
Archean greenstone belts. George Tilton's : 
(University of California, Santa Barbara) 
treatment of cnisi-manlle differentiation, 
based on the evidence of-Pb isotopes, suggest- 
ed that depleted mantle Originated about 2,7- 


prugressive increase or mctamorphic grade 
eastward to reach the granulite facies at the 
lviinhae take taiaclasttc zone (quantitatively 
traced by various miitcralogic gcobarameters 
and gcoiherniometcrt [Penival, 1983]), the 
attitude of basaltic dikes, Bougucr gravity 
anomalies, and the lithologic similarity of the 
Micbipicoten and Abitibi greenstone belts are 
are in keeping wiUi the proposed Interpreta- 
tion [Perceval -and Card, 1983]. 


3.0 Ga ago In several areas of the Superior 
Province. On die other hand, Sm-Nu isotopic 


are in keeping with the proposed Interpreta- 
tion [Percivaland Card, 1983]. 

: a nh‘l C Rpl jJ V lp on Th Mriday with ph 
800- km. all-day ndc by chartered bus From . 

, Ottawa to Sauli Salnie Marie. The day's ecol- 
ogy consisted of brief descriptions of many 
roadie p u l«ops as; they whizzed by at 100 
km/hr.The fim wooing day of (he field irio 
. was Friday when. ln the Warts area. the Ml 


est -grade pan of the Mkhipkmeu grcvnWNic 
belt was examined in road ctiis as well as in 
active and abandoned iron mines. These mu- 
crops provided a baseline for the comparison 
of relatively undisturbed characteristics ul su- 
pracmsral rocks with their progressively more 
metamorphosed equivalents (or potent ud 
equivalents) to be seen during the next - 
days. Mctasedimenis. including conglomer- 
ates. a variety of felsic metavokanic rocks 
with well-preserved primary textures, mafic 
metavolcauic rucks which are locally pillowed, 
oxide and carbonate iron Formations with in- 
traformational breccias, and metasomatkl?) 
chloritoid rocks evoked lively discussions and 
tlie expenditure of vast quantities oi film. At 
some outcrops, the clicking of shutters 
masked the blows of hammers. 

Day 2 brought the field trip eastward into 
the amphibolite-grade Wawa dontal gneiss 
lerrane in the vicinity of Cliapleau, a railroad 
town deep in the bush. Here, participants 
viewed tonalite gneisses with enclaves of am- 
phibolite interpreted to be partly digested 
dismembered fragments of Michipicoien 
greenstone; various granitic rocks disposed in 
a series of domes; and, at the day's end, 
"granulite" gneiss in the Robson Lake dome 
which shares the structural attributes of the 
Wawa domal gneiss terrane and Lite lithologi- 
cal characteristics of the Kapuskasing struc- 
ture. Hotly discussed oil day 2 were such 
topics as die significance of the fine-scale and 
persistent layering in the felsic and interme- 
diate gneisses, the nature of the protolith for 
the gneisses, and the mechanism by which 
dense mafic gneisses can be incorporated in 
the npwelled cores of the domes. 


On day 3. participants were guided easterly 
trough die Kaniiskasing structure, past the 


termiiied the existence of zircons at Ml. Nar- 
ryer, western Australia, between 4.1 and 4.2 
Ga old. The "beginning" gels pushed back 
farther and farther. 

The field trip focused on the Kapuskasing 
structure, a 500-kni long curvilinear feature 
that slices northeastward through the Arche- 
an Superior province from the eastern shore 
of Lake Superior to the Moose River basin 
near James Bay. The structure was first rec- 
ognized by Garland [1930], who crossed it on 
two regional gravity traverses in northern 
Ontario. He called attention to a bell of posi- 
tive Bouguer anomalies (the "Kapuskasing- 
FraserdaTe high"), which he auriouted to a 
northeastward -trending band of "thinned 

granitic layer.” Subsequent gravity mapping 
with appreciably greater station density by la- 
nes, [1960] succeeded in outlining most of the 
structure. Innes suggested that the Kapuskas- 
ing-Fraserdale gravity high reflected a major 
tensional feature of the crust, perhaps not 
unlike the East African rift zone. 

Whereas these early interpretations on the 
origin of the Kapuskasing structure were 
based on a tensional tectonic regime, current 
views lean the opposite way, namely that the 
structure is a slice of Archean lower continen- 
tal crust, exposed at die surface by erosion 
following an episode of abduction. By this in- 
terpretation, the Kapuskasing structure ex- 
poses a crustal cross section 20-25 km thick, 
with progressively deeper levels laid bare 
eastward from the Micliipicatcn greenstone 
belt of the Wawa area, through the Wawa 
domal gneiss terrane, to the far edge or die 
Kapuskasing structure at the lvanhoe Lake 
CiUadastic zone, interpreted as the westward- 
dipping detachment surface at the base of ihc 
obdtictcd crust [Penival and Card, 1983]. The 
low-grade Abitibi greenstone belt cast of the 
Kapuskasing structure would tlierefure be 
correlative with the Michipicoien belt. The 


through the Kapuskasing structure, past the 
lvanhoe lake cmaclasiic zone, and into the 
Abitibi greenstone belt beyond, ending up at 
Timmins. Gneisses in the Kapuskasing struc- 
ture arc relatively more mafic than those in 
the Wawa domal gneiss terrane, and many 
are characterized by interlayers of gneiss with 
garnet + clinopyroxene + plagiodase and 
gneiss with hornblende + garnet. Whether 
these niiiieralogical contrasts are the result of 
retrograde metamorphism, Pi Mi gradients 
(luting prograde metamorpliism, composi- 
tional elide rentes in the prolulilhs or mobili- 
zation of partial melts during granulite meta- 
morphism provided a subject of lively debate 
among the pctrulogists. Another provocative 
subject was. What is the role of onliopyrox- 
eue in defining granulite? Two stops in the 
Shawmerc anorthosite complex were particu- 
larly impressive. The complex makes up au 
irregular, lens-shaped, regionally concordant 
pluton 50 by 15 kin, with a satellite body to 
the suiitli. Goalie-grained anorthosite, gab- 
broic anorthosite, .mil gabbru, in pari de- 
formed cataclastically, elsewhere with corona 
textures, are the chief rocks. Gray intermedi- 
ate to calcic plagiodase. garnet, black horn- 
blende, and orthopyroxene are conspicuous 
in hand specimens. The lvanhoe Lake cata- 
dastic zone, not well exposed, was studied in 
a single outcrop, where mafic gneiss is sliced 
by veins of black recrystallized aphaniiic my- 
lonite. The Abitibi greenstone belt immedi- 
ately east of the catadastic zone is made tip of 
fine-grained, layered, east-sLriking, little-dis- 
turbed basaltic metavokanic rocks. The con- 
trast is remarkable between these weakly 
metamorphosed rocks and the coarsc- 


disputed giamtlites. In pail, these rocks are 
spatially related to the Shaw mere anorthosite 
complex, a st rut tu rally am! petrulogically 
snarled unit with evidence nf having been 
iranspuried upwind i dative to enclosing 
rocks. Certainly, tin- presence of granulite-ra- 
cics rucks in the Kapuskasing structure re- 
quires explanation, hm their quantitative im- 
portance j rales before the thousands of 
square kilometers of gr.iiiuliie exposed else- 
where in the Superior province, the ChruchiH 
province, and the Grenville province. Al- 
though the age oi the l hi listing thought to be 
responsible for the Kapuskasing structure js 
known imprecisely, it is no younger than ear- 
ly late Piute m/ic. and it may be Archean 
(/Vimw/ mill (lard. 1983|. The operation of 
cum press in mil forces nil such a vast scale is 
nut in accord with the commonly held view of 
the dominant c of vcrtiial tectonics in early 
earth history. Upcoming liilmprnbe studies in 
the Kapuskasing at nielli re, particularly seis- 
mic experuneiiih, should provide answers to 
many questions yet unanswered about this 
Fundamental crustal leant re of the shield. 

From the discussions dining the hue-after- 
noon meeting at Timmins there came many 
suggestions for research in the field trip area, 
and much of this research is cither already 
underway or planned by i he participants, 
commonly in collaborative ellurts that were 
arranged tim ing the workshop. Many attend- 
ees expressed the desire to work collaborati- 
ve!) with til I lets, either wit it in the already 
propused elloris or in new efforts. The sug- 
gested research for the area can be grouped 
into three categories, all of which are neces- 
sary for a better understanding of the early 
evolution nf planetary crusts: ( 1 ) acquisition 
of basic data. (2) better understanding of pro- 
cesses in the lower crust, and (3) development 
of models tor evolution of the crust-mantle 
system. The first category includes studies 
aimed at developing detailed structural and 
stratigraphic data, complete geophysical char- 
ade rizmiun on a regional scnle, and thorough 
character i/at ion of tlie range of rock types 
(petrography, gcophvsical properties, and 
coin positions i. Such data are required for 
proper collecting of samples, placing con- 
straints on models, itunpaiisun with other ar- 
eas. and tracing ul units through the crustal 
section. The second category includes studies 
aimed at better tinders landing of the role of 
fluids during metamorphism. the products of 
partial melting in the i nisi, the evolution of 
thermal gradients in the crust, the chemical 
and isotopic changes that develop in supra- 
crustal rocks when taken tu the lower crust, 
and the tec tunic rules ul vaiious igneous 
rocks in die lower crust. ’The third tategory 
includes studies aimed at determinations of 
the extern ul gem liemic.il provinces in the 
Archean man lie; the chemical and isotopic 
evolution of the mantle through time; the in- 
teraction between man lie-derived melts and 
the crust; the history of tectonic, igneous, and 
metanuu pliic events in the Archean: and cn ' 
dcticc for prc-Art’lican crustal formation. 

Among the present and planned research 
efforts, there are eight in the first category- 
These range from detailed mapping of the 
supracrustal rocks in the Wawa bell, through 
refinement of the Kapuskasing gravity daia, 
to measurement of sunk velocities at high “ 
and T for a collection of tucks front die M- 
puskasing siniclu re. T here are 1 1 research 


grained, high-grade, northeast-striking, band- efforts involving 1 7 of the workshop park- 
ed gneisses in the Kapuskasing structure pants in the second category. These range 

across the catadastic zone only a few It until ed from fluid inclusion mid oxygen isotope siud- 


meters to the west. Consistently cast -dipping 
Archean basaltic dikes in the Kapuskasing 
structure were cited as additional evidence of 


ics across the entire structure For determina- 
tion of fluid interact ini is, through com pan- 


upward ramping on an inferred wcsL-dipping 
basal fault. 


Day 4 was spent in the Abitibi greenstone' 
belt in the vicinity of Timmins, where numer- 
ous metavokanic and metasedimentary rocks 
of greenshisi and subgreenschist grade were 
examined. At the first stop, top and bottom 
criteria were discussed avidly on a bleach- 
cleaned outcrop that exposes an angular un- 


sons of compositions and isotopes bc«*W» 
low grade Michipicoien greenstones and n gn 
grade Wa wit- Kapuskasing gneisses, to tw 
unions between lonnlilic to granitic partia 
melts and their assumed residues in Kap“^ 


kasing granulilcs. There arc seven ... 
the third category, most of which wUL 
some combination of Pb, Sr, and Nd isot P* 
in the various igneous and metamorpnic , 
rocks of the cross section to develop m 


r r — - & — un" IULM Ui IIIC UU 33 3 LWIUII iw — I . 

conformity between greywacke and overlying Tor mantle heterogeneities, mande evolution, 
conglomerate. Other stops during the day in- and crustal contamination, 
eluded altered and pillowed(?) komattites. 


complex successions of Mg-rich and Fe-rich 
melatholciites, excellent displays of variables, 
and a complex series of felsic tufTs and brec- 
cias. Day 4 ended earlier than previous days 
jn the field to permit a late-afiernoon meet- 
ing at die motel to discuss plans for future 
Early Crustal Genesis meetings and to pro- 
vide written summaries of work underway or 
planned on the Kapuskasing structure. The 
results of this meeting are included in later 
paragraphs. Following a banquet dinner. Lar- 
r Y J ensen (OGS) dosed the day's formalities 
with a talk that illustrated his views on the or- 
igin of Archean greenstone belts based on 
more than 10 years of his detailed studies oF 
die Abitibi belt. 

About halF of the participants left the trip 
at Timmins by air early on day 5. The enthu- 
siasts that remained carried on to see komatii- 
ttcand other metavokanic and meiasedlmen- 
lary rocks of the Abitibi greenstone belt at 
Kirkland Lake. “No-hammer outcrops” in- 
cluded komatiite with spinifex. texture qnd 
metaconglomerate with komatiite dasts,: .. - 

There was an overwhelming concensus that 
the field trip focused successfully on the 
problem under scrutiny. Through a series of 
well-chosen exposures, mostly of excellent 
, quality, iihe pieces of the Kapiiskasjng puzzle 
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From the open discussion period there 
were several ideas that seemed tu recievc gen- 
eral agreement. Field workshops of this type 
were considered to be :m excellent means of 
exchanging ideas, developing new approach- 
es, and coordinating research plans. Further- 
more, thematic or process-oriented field 
workshops could serve as the basis for future 
conferences or special sessions at regular an- 
nual meetings of geoscience organizations. 
Special issues or sections of journals could be 
devoted to papers that resulted from the 
workshops and conferences. To coordinate 
these efforts, an advisory group for the Early 
Crasral Genesis Program should be estab- 


lished to include representatives of other or- 
ganizations with similar research interests. 
This group would develop a long-range 
schedule nf topics, workshops, meetings, etc., 
to promote coordination and communication 
and avoid conflicts and excessive overlap. A 
newsletter containing such information 
should be distributed to interested persons 
with some degree of regularity. 
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Electromagnetics 

0770 Radio Oceanography (Theory) 

SWL1FIED THEORY OF FIRST AND SECOHD- ORDER SCATTER IHC 
OF H.F. RADIO HAVES FROM THE SEA 

R.E. Robson (Physics Department. James Cook University, 
TcntnsvIlTe, Australia 4811) 

A simplified, physically Intuitive model of diffuse 
Kttterlnsj of radio waves from a rough ocean surface Is 
used to derive first and second-order cross sections 
■sttnilally In agreement with standard a (press Ions. 
(Scattering, radio waves, sea surface), 
ltd. Set., Paper 49Q91S 


0740 luatcuMneaelOD and tacbalqnii 
U Rf-PRASrO ARRAY RADAR FOR STOPYIHO SMALL-SCALE 
STlOCItRE [H THE KtOH LATITUDE IONOSPHERE 
R. A. annua Id ( Jobai llapkLna Unlvarlltv. Applied 
Phyilci Laboratory, Laurel, Mery lend, 207071, E, B. 
Bikat, R. A. Hut China end C. Ilanulae 
SImc October, LOSS, a new coherent beekecattar 
ndtr bee been In open I ton At Oooaa Bay, Labrador, 
tor tte purpoaa nf eludyinR etui l-aca La alee iron 
deeelly a true tu re In the high letLtuda teneaphare. 

7 hit tader operate! over e rtaqemcy band that extendi 
froa t-20 HHa end It neae in electronic. liv ph.ead- 
•nay of lb log- periodic antanua (or both tranenta- 
•laa and recaption. The rider trananl ta a 7-pulaa 
ptttam that aoablae wa to detanlna 17- la| couple* 
aetotoereUtlm (anctlona of tha beckecattered alfnall 
• (unction ol range and aa tenth. Ta thia payer wa 
praaani a complete Jaacrlptlon or the radar Including 
upline t Iona oE the operation ol tha phaalag aatrlx, 
tkl Kebnlques o( data acqulaltlon end analyata aa 
lapltaantad tn tha radar elcroconputar, and tha 
foialbta on-line and au tone tit sparating eodea that 
“7 ha Indtttutad, Ua alas present axaaplaa of acne 
o( tba Initial nan Its that wa have obtained with the 
radar during the aftarnoss and lata evening hevra. 
Th*ie axaaplea Include [magaa of the tws-dteanaleoal 
dlatrlbutleo s( inall-atela etrseture and of their 
•aaeolated neau Doppler not (on. Ua a laa preienl 

eueplei of P-tcglan Doppler apeetre derived fro* the 
eoaplaa autooor roll t Ion fuaatloua. Theaa Doppler 
•pot Ira | ,how Interaating dltfaranosa free thoaa of 
hl|k latitude E-ri|loo lrragularltlaa. (’Ugh fra- 
qaancy, HP, radar, lonoaphera, lrragularltlaa, phaaad- 

s«l.. Paper 4S0B21 

Exploration Geophysics 

W0 Selmxlo ealhodi 

a isnsi or Hcncxonraio deocuvouttioh 

0> J. Jin (Bella Ire Rauacofa Ubontmrlai, 

Tanoo iso,, BalUln, Taitaa 77«l), R- Blaner 
ma purpsaa of thie papar 1 b to rsvlau tha 
“f Initio a, outuno advantages and 

SLudvaiiUgan, and lo present both solved nnd 
us solved prohlana, of hoeoBorptilo deoanvolutloT. 
jh* advactasag of houmorifiia daoamrolutlon era 
that it does not raqulxa tha umaptloaa of a 
alnlaan (tiasa wavelet and of a idilta rand* 
rat last Inn ooaff lolont Bar Lea, RaongnlEad 
dlartranUaaB of tha uthod have lean 
dlfflouitloB la unwrapping tha j!»bb, in dealing 
■ltfc Tardllaited algnalB, and in handling 
■“•4-Jtiaia ref last Ion ocafflolanl Bar Jos. 

/]*»•• diff laulttea any he raapaotivaly ovarooBB 
V ttalng an -adaptive nuterioal Integration 
bJcnritha," frtquanay tran sforaatluna, and 
•zpooiBtlal valghtlhg of tha signal, Two 
tors solved probLaaa in hcooaorihlo daoonvolutlon 
* n “aiding tha mitorf quafxanoioa La lifter lug 

OHtvolullonal aotponanta and aliainatiiw the 

•TTaot of additlva noica. Ho theoretical aaana 
„ 18 o® 7 aring one convolutional ooaponant of 
M arbltnry real aeivogru #ioh U not 
oostsa iu»ted Igr tha othar oeaponant haa been 
"iwwerad, Additive noiaa playa an inportant 

. p' hdxroBDrihlo deconvolution oo that it ia 
»«aliablo whan tha apaotral aapUtiidaa of the 
J*RR»1 an vary nail over certain froqwisoy 
»mda in aignala of rolativaly nail 
J*E“*-Jo-nalae ntioa, (Koao»anhlo 
•“aonvolntlon, daoonvolutlon), 

“*■ °«Phya. Bpaea Phya. , Paper 4IB89 


Geochemistry 


WDELlIS? oSraS"l8 r *B PREClPITATIOHi 
tolttTUW ° r ™* “TTOflC EfPRCtB DURUM SHOW 

oif/v 1 ** 1 (WC/,F i ran SACUV, 91191 cadan, 

W !" T ” C *. Ftane.) and L. Karl l vat 

V ,l “* Rnylalgh -Odai aeaualng laocopie 
OllIbrloB fella to explain the dauterlua end i 
r*7**n IB content a of polar mow. Tkl a eadel . 
tborh r t0 " hl * h tonparatura-laocopB gradient* 
art‘!" 4D ^ il8 0), to too lob dD-d^O alopee 
M “ axgaaalvaly largo range of 
values (d - dD-B6'«0T. Ha 
•xlatu * n * W eakaa Into account rha 

(bn.»7 M 0t “ Uotopic kinetic effect at enow 
•earns i* *" “ tha faot ‘hat vapor dapoaltlon • 
yvi. r 10 *° anvlrociDane aupereatu rated orar lea. _ 
' C * tf * cc *■ thoroughly dtacuaiad from • 
"aS^i*! 1 ot view and tea cad against . 

un . data, and (laid ebiqrvaetonn. This 

VRUiaakl k * on c,HHIcl l«* predicted and uhaarvad 
tD-jDl8T ,t " f0C th * * ampa *■* or a-l aotopo and 
, "pataii 1 .r*!? tI ‘ ,n ’ hlp ) £,,r wanooahl* valuaa of 
•now). 1 tl4n ,w * r if 1 - (DeuCnrlua, erygan !■» 


Geodesy and Gravity 


L9ID BECICHAL AHD LOCAL VERTICAL CRUSTAL HOVEHanS 
IN HORTBERN ICELAND 1965-1360 

w. Torqa llnatlcut (dr Er^asaunp, UatvsralLlt Bannovoi 
Hlanburqor Btx. 6. D-3000 Bansavar II. I. Kannglaaer 
IKacsacaranc Brake, Schrabbordaich 41, D-2B80 Brake, 
Federal RspuLllk of Garaany) 

Since 19*5 r spas tad gravity and height naaaaraaanta 
have beer, carried out In Hortharn Iceland screes tha 
exposed part of the canatrucciva plate boundary In or- 
der to detect vertical cruatal aovanonti. Regional no- 
vasantB have baan observad across the naovolcanlc tons 
batwaan the western and aaatarn Tarttary bsaalc sonaa. 
The center of activity ta situated nalaw tha frafla cal 
dsra and aLnca 1975 a rift procaaa la a((acclnq the 
100 ka long and 5 ke wide fleiura r joa aaaoclatad with 
thia central volcano. Local vertical reovoaumta have baa 
tnvoaclgatad hy re-obaar'lng tranavarsn profllaa appio- 
rlnacaly ID ka south and 15 ka notch of KraUa. Thu re- 
cent rifting proceaa la characterised by regional upll( 
and gravity dactaaaa on tha flanka, and local aiibillmw 
and gravLty Lnciooaa Ln the central (iasura rona. Tho 
reaulta of rspaatad lavellnga end gravity itoatuioaunti 
are uaad to prcduca cocoon and continuous modela of vui 
deal cruatal uvacentB IhuLght and gravity variation 
with tins, least aquaraa coiloratlc.nl. 

J. Ceophya, Baa. . 5, Papar 4B0SS2 


195u Belli Lons of gravity obSarvatLuna tu t.ttonlca 
INTERPRETATION OF CRAV ITT BATA IU A COHPLIK VuLCAHO- 
TECTOH1C SLIT l HU, HhVlilA 

D. B. Snyder lu, S. Ooo logical Survey, Hanlo Park, 
talLfurnla, 9A025J and U. J. Carr 

A regional gravity study, baled on an I r regular 
Me grid, wee conducted at Yucca Mountain, southern 
Hys County, Novida, as part or a plug ran to Intuto a 
au liable cpualtor/ for hLgh-l.val nuclear uaata. 
About li>J eurl.re-rock aaaplca, throe borehole 
gaona-gessa logs, and -yic buriholo gravity study 
provide oxtalUnt danalty control, A nearly llnoar 
iDcmaaa In doneLly or O.do g/rs* par ua ul dopch is 
Indicated In rhv ihlck tulf soquanesa that underlie 
the sounr aln. laoetatlc and 2 .<J-g/ca J Boaguar 
correctlona Uuis applied to tho Observed gravltr 
vaLuSI ru rawn regional gradlentv nnJ Inpographlv 
affect a, resractlvely. The Rare HnanKlu gravity 

high, with an lioatatle nnonaly naUnijs nf « Dial, 
la connaclad with a great. r high ovei the funeral 
Hountalna, to the aC'Uinwodt; logo t her, tlics nigh, 
roault froa a contlnuou. block ul donna, 
felt sbo ry hosed rtocaabrlan and PalaOSOlc r v cPe that 
attatchea across inch of tba Ualkar Lana frw tho 
east sdgs of Death Valley to Bars Hountaln. Tuff, 

,r !„a«i -iM.l, dl-' i 

dupruualun In tho pro- lull lyiu CMnejti, ru. 

HounlelB and Crater Plot, Tlu, gravity low and the 
thick turf .act Lon are within a Large collapis area 
that Includes Lha Crater Flat-rinbor Hounialn-siloni 
Csnyun caldaru coapLaxea. brevity taws in Crater 
Flat Icaall are lalurpratad to cotnctda with the 
eourta areaa of tba Crater Plat Tufli theaa areas 
odd ruierly 35U Vji to the previously recognised 
extent of tha local caldera coaplaxoa. Southward 
aicana Ion of tho broad gravity low uaoctatsd with 
Orator Flat lota thu Anacgaaa Desert indicant that 
sactne-graban-typs collapse aegoantB ralatfel to thi 
(onutlon of tho Tlaher Hountaln caldera ar„ 
auparlaposad on rhv othar volcanic and axtaniional 
atruccuraa within the Crater Flat. (laoataay, 
gravity Interpretation, caldaraa). 

J. bcophya. Ros.. B, Paper 4Bu7RJ 


Geomagnetism and 
Paleomagnetism 

7539 Bsnoral {Oeostgnotle Field Modelling} 

SPHERICAL CAP RARHOHIC AHALYBII 

O.V. Halnoe (EarLb Phya 1 cl Branch, Knoray "Inal 

and RDaourcaa Canada, QlLawi, DBLirlo. Canada. 

K1A 0TJ) , ... 

Tho asluLloB of Laplace's ignition, In iphvrlcal 
coordinates, la developed fron Lho boundary value 
ornbles epproprlnle to fltLIns lho gaosagntllc 
field over e ipberlcel oep. The anlutlnn Involves 
aiaocleted Legendre FuncLlena of Integral order 
buL eon- InLOgral degree. The beala f u = cl ' Dn * 
eoBprlee two lorlnlle Seta. wUhiR neeb of which 
Lha funetiona are muLeally ortheional. The aetlea 
for tbs Btpanalon or tba poUnLlal can by dealia 
be dlffirenllatad Lore by Lera tu Field cal f oral J 
cenrerBBnl a.rlea for Ihe KbU eo-ponoalij. Tho 
aeLhod ia doaonalratod bj axidalllnB l»o lOtf I9BO 
at the otrlh-i ivrfaca and apward cnnlleulBB II « 

300 and MO ta. The rale of coovorB.aa. of the 
■erica li rapid, and alaadard nrrora of *U an lew 
■a Lha order or a nanoleale non be oblalnad with a 
reasonable nrnher of caBirlalBBii- 
continuation auHnCB fro noL wWl*" 

ouliido Lhe cap, Lh- d.l 0 r or.L on h D n» ro=rlned 
Lo the boundary it low oonllBOBLlon aHIludao bol 
■preadlcg Inward or or Lho e«P with lacraialag 
alilLudoa ■ At 600 ke, Lho il.cd.rdcrrcrof 
upward eontlnnablon IB ebonl f ivo t tcn 'ha 
■ Lauda ed error ot fit. 6olh tho fll ead lb# 
upward eonLlnoatlon can bagraaLlFJepraTadala 
given LruooBllon level by retlr.ellnn of ^k.owx 
■uk.rlral barBoole poLontlal dalarfelnod from bbib 
t*oo lho whole earth. fPoleallal 
apkarlcal h«t«nlc anatyal'. UP“" cd cunllnaallonl. 

J, (Jeophys. Re*. „ B, Paper 4BU3SI 

Hydrology 

CROUHWATER PLOW WU A COWED IHFEB- 

5 E D BL a.^HS*(ScI«»l 01 Civil togleoeriog, Unlverrity 
S£‘B^ttT5ile*. P.O. Bn* i. lenelnaten *031, parrel 

“Iba'My^uufiathod wfaieh produced th. new Dreaol. 

ec«ing from tareJ • ^ coo d Activity and 

posmt obaye *od parallal u ^ tlm> kB t with n> 
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Special Sactloni Fault Behavior and the Earthquake Generation Process 

IniraJut'ilon lo the Special Section on Taull Behavior und lhe r-irthqualx Generalii>n Prwrjs (Riper -IliObM) 

Aci fn J. Copiienmilh itml IktviJ F. irhniuf: 5bAV 

The Ronhquhkt nefornulinn Cycle. Recurrence, unit ihr Timc-Hrcduluhlc Model iPupcr JBI&Wl 

IWi.uii- 7Anf< hrr 5974 

Fault Bchuvlur end Charocicrisiic Eanhqiuikei: F.kumples Trom ihe Wnsalch end Sun Andrt'ug I'null 
Zone-. (PapcrdUOfiili 

film J P. At Amiri: mi<l Krifti J. Cuppennitth 5WI 

Reinrch on lhe Gcumelry of Shear fnitiuic Zonei iPupcr 41107741 

IXiiii QiiffUA' iiiiif ZfiiMR- Pelrhen 5SW 

Bavin Furmailon Along ihc Uocunu-Muron-HI Pibr I'uull Syslcin. Vcncjudn (Paper -11404 171 

Curfili .Vi liubi'rl 5711 

Muniioring VcIvK'liy Vorimiuni in lhe Ciusi Using l ; .irihi|ujke IViiiMriv: An Applicalion in Ihc Cnbikerni Fnull. 

Cnllfurnu (Paper 4II04MI 

(l. PtiHpliirl. IV. L. Hhutirih. 1111J J. h'i eihet 57 W 

Inirjplitic l-Aicniionul lvciunkv iiflhe Kusiern liukin-Kunge: InTcicncrs «m Sinikiuml Slylc T’wni Sehmic Kclemon 
11 . 11 a. Kegiunul Tecionlcs. .uul Thermnl-Mechunical M.nlcl, or llrinlc-Uucnle Dcrunn.iiion i Paper 4IWhl Ji 

Unbelt It- Smith iiit.lHiuiitU I. ffinAii '7 1 ' 

pjiicms und 1 inung of I jic (Junlcnury 1'anliiny in llic Circ-il Ibisin Ptuvuicc und Reluiluli lo Some Region. il Iwimiiv 
] : culuiuv (Pjpcr 4IWII17) 

ft “tie't l\, WiitUu «• 1TM 

ModlflcBlionof Wuvc-C'iil and I'Dulling-Lonlrullcil l..indfiKn» (l-upti 4HH1MI 

Th' iihiii ('. (M i. Hiibeil C. Ilttiloiiai. Knmrlh It. I ii«J Jfiibrri t. HWImv 577 1 

Rtiuchneiv bi Ihc Buw uf Ihc Sci-mogcnic /une* Ominhuiinp I'uciors Ip.iper JUI7 J'a» 

Jf ii htiitl I! Sibum 57'i| 

The Role uf un InlrnLiiivUl Asihenovpherc on llw Behavior of Major SiriU-Slip 
FjiiIis il’jprr JllitlSI i 

I) L. hir' .‘tie. J J - . t.m. iinil I . It. KiMun e iWH 
EBecii of Physical I juIi Properties un l-'nsiionul InviHhiliiics I'rixluLcJ on Simuluird 
Faults iPuprr 4IWMi 

t'liiil (i I llilib.' ililif yom.-i // li ■ 

AiapDflcnilon n| Moment unJ Sirnin F.ncrgy Kek-.isc Due lo Inlriuiiion Il<l"«n Differ cm Sire I uul! Slip 

Zone* i Parer Uil728i . . . . , , , 

J. IV Itiiitnull. K. fAnuMfeti. iinJJ. I>. .IiW'iuh 'H.l 

Tecioniv Anolyos «r l : aull Slip llaU Sets (Paper IRD'lHi 

Jill -flll'l ‘S' 

OcophyMCul und Uculugii'ul I- vide lice fur Fr.iciunuy. Wjicr CirLul.iiiun unil i_Ticnuv.il Alicr.il urn in (iruniliv KovV.' 

Ad wee m io M.dor Sirkr-Slip l-iailils i Paper 4BM,l4l 

Ibiii.ilJJ \iu ilium phJ 1 

fin ihe CiKlvliluiiun of the Nun Andrews I .iuli Zone in I'ciunl f.ilifornu i Paper 4HUI7JI 

r fu l u IViiiii’ 'xi 

Awenlws. Burners. Ch.iwiiensiic l : jrthqujlc> md Si rung Motion l-rcdiciiun (1‘npcr MIIHPi 

Audi l*i *hh 

A Scisnvuciiuniv A nail ms "| llic Anr.i Suouic (iup. Sail Javinio F.iull A<iw. Suuihnm (.'ulifi>mi.i il'-ipcr AUlUTii 

r'firii f< .ViiAi&ri iiiif JIii.hi AiHiwinn ’X. 

Spuirnl Seionmn Vdiiaiion* and .Asperities in ihe New MehnJci . I cimiuc /one (I'.iper .iniJiCi 


I .li ill.. I jllhdniv. I'lhl-lldll 
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(l-upw AlllMiaii 


ft. k If. ib. rmvnn 
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Regular Section 

Mapping ihe Loner Mantle LVlcmunilion of Ijilcml Hclciogerveily in P Velocity up lu Pcpw ami 
Order A i Parer JBiMIO) 

.4,/ii'ii V*. fJ.-ieu .null 

Mapping lhe Upper Mumle- Three Dimensional Modeling of C..rth Siniclu re hy Invmi.in uf Sc.mtiic 

Waveforms iPaper JBOolbl ....... . , . , . , 

Jnfiii II. W.iihJh.-in,' iinJ A Jitm il fb-'kiuiili 

Ceoid Anomallev in u Dynamic Eunh I Paper 4Bu' t »4i ... „ 

ihak A Hnluir.lt wni UmJlonl H. Iltwr 

Subdue led Slabs and Ihe Geowi: Consiraims on Muldc Rheology and Row 1 Paper 48U2<0> 

ftr.iJUnU I! H.nl er 

□eophysicgl and Isotopic Constraint* on Man1Ie Convection. An Iniefim Synihesui I Paper -IlIVl-Mli 

tier ■((».•> F. [>u\te< 

Hugomoi Dale Tor Pyrrtioiitc nnd lhe Earth's Core (Paper 4DOV8I . 

J. Mnliael Bnnin. Th'imii J. Ah rent, uim Demin L Shot opine 
East Pacific Rise Frnm Siquairoi lo Oro/co Fracture Zones: Along-Smke Coniinuilv oT Akin I Neov olvanic Zone unJ 
Structure and Evolution of Overlapping Spreading Centers I Paper JBI)777l 

Krn MiitJunM. Jriin-Clrriirirphe Srmprre. nnJ P. J raw 
On Gravity From SST. Geuid From Seoul, and Plate Age and Frgrlore Zones In 

.he Pacific .Paper 4BOJ981 D j. c . .,„J R G. VlWLtmiim 

Recent Faulting and Microear thquakes ai the Inlersecilon or the Verna Fracture Zone and lhe Mid-AlUiMic 

Ridge (hper 4BOI951 W „,, h Rl)lflefl lllut OonulJ ». fontth 

Compressions! and Shear Wave Simciure of (he East Pacific Rise at ll*M N: Constraints From Ttree^omponeni 

Ocean Bottom Seismometer Daia (Paper 4BM48) _ T . 

5 tc\rn R. Bruit onJ Sr on C. Svh/mvn 

Slniciun: and Variability or Oceanic Crust on the Ranks of ihe East Pacific Rise Between II 3 and 

13'N (Paper JBWJOi R. Brail and G. U. Purdy 

Geologic and Seismic Velocity Structure of lhe CniSL'Manlle Transition in the Bay uf Islands Ophiuliie 

Complex (Paper 4 BOS 13 1 , , . , _ _ ... ... 

/. A. kurtim. J. A- Colhni, • mJJ. r. lastv 
Tecioidc Implications or Ihe Mlcroeaithquake Seismicity and Fault Wane Solutions in Southern Pent 1 Paper 4BW96J 
F. Grange. D. Hnfjeld. P. Cunningham, P. Stalnar. X. W. RaeeUt. G. Slulrez. A Rodrignei. and L. Groin 
Hypocentrel Trend Surface Analysis: ProHng the Geometry of BenlolT Zones (Paper 4B0J5M 

r Michael Bern and Brum l. hacks 

The Geometry or Back Are Thrusting Along ihe Eastern Sunda Are. Indonesia: Const mints From Earthquake uul 

A Comparison or Velocity and Aiienuaiton Between the Nicobar nnd Bengal Deep 

Sea Fans 1 Poper 4B0431) ^ s Jolobsm _ (j m n . Sh,v. Jr., and Mir hr! Be* 

Effect, of Attenuation on Redectlons: Experimenlal Tes, .Paper 4B0J951 ^ ^ enJAl ,„ t Nu , 

Faulting Associated With Large Earthquakes arid the Average Rale of DffonwfiOn In CenUui oral liasiem 

Asl. (Riper 4H0M61 PturJMnm uml fUag Qid.mg 

Momcnl-Magninide Relations (n Theory and Practice (Paper 4BDN2) 


Thomas C. II oaks and fl.it id M. Book 


Strain Accumulation Acrtis the AsaK3honbbet Rid. Djibouti. East Africa iPaper 4DM51, 

J. C. Roegs. AI. A uirrr. .mrf J. t- Lfpine 

Modem Upvfhlng of ihe Gulf Corn, al PWn .Paper 4B<Hfi)l „ JurktursM, J. Nl. and L Ban* 

Block Rolalioo by Strike-Slip Faulting: Suuciural and PnlewnagneUc Evidence (Paper 4B0»H 

If. Ron, R. Freund, i. fi orfankcl. amt A. War 

, Paleomagnetism or Abbott Seamounl nnd Impllcaikins fta lhe Lauudirml Drift of ihe Hawaiian I lot 

Spot (Paper 4 DO 27 1 1 n/fftem )V. Snxer 

A Method for ihe Dliplay and Analysis of Transitional Paleotnagnelic Data (Paper 4B05N> 

hr /mi In A. i tinman 

Esihnaies of Sulftir and Chlorine YleU io Ihe Atmosphere From Vulcanic EnipUoiH am! Poleniial Cliniaile 

EITectt fPiper 4B0449) y D Devine. It, Signrdston. A. AT. fla i-fs. and 5. Xt if 


. partial diff want Ul equaMM*. Uad 2ID and Polonium 210 In Mount S|. Heleni Ash iPaper 4B0542) ....... 

BC«Hlng ■ ‘ B—j-guija condikctivtcy ifld . • 1 A. t. nCWSl 

•** bf poaiUo". tt. no- Reflectance Spectroscopy: Quantitative Analysis Techniques fur Remote Sensing Apphcalions iPaper 4BWTO) 

' poroa ley eon boil bahaaaa-M ■ » rtl • Hager N. Clark and Ted L. Roush 

with caotrUiigal , Spectral Properties of Ice-Partlnibie Mixtures and Implication, for Remote Sensing. I. Ihlimate 

nra r pl^ l .^ a ^- ' Mixtures (Paper 3B 1930k Roger N. Clmk ami Patti G. tarty 

1 HTZ 1 toiuta tta P Sf*ci of * variable Comnumis on -The Evidence of CHOI' in Sediment Core Samples or P«iflc Ocean Co life led Among FOOE" by • 

.'fi «• 5*^1^: Peng HanChang, Zbgo Kul-Huan, and Chin Sul-Tian (Paper 4B0O82) ; . 

'' ^ ^1** fWB " Reply (Paper 4B008JJ 

qydraallca, Wpule-Potehhstair), e Fcilf? Ilnn Chang 

. year Raamre. Baa., 






